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5-SUBSTITUTED 2H- PYRAZOLE- 3-CAfiBOWT rn S nr>, ~ 

NICOTINIC ACID RECEPTOR l^ffS^' ^S^SS^^ ** AG ° NISTS POR THE 
DISEASES R ™ E TRE ATMENT OF DYSLIPIDEMIA AND RELATED 

FIELD OF THE INVENTION 

The present invention relates to certain pyrazole carboxylic acid and ester derivatives 
and pharmaceutical^ acceptable salts thereof, which exhibit useful pharmaceutical properties! 
for example as agonists for the nicotinic acid receptor, refered to as RUP25 herein. Also 
provided by the present invention are pharmaceutical compositions containing one or more 
compounds of the invention, and methods of using the compounds and compositions of the 
invention in the prophylaxis or treatment of metabolic-related disorders, including 
dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance, type 2 diabetes, 
Syndrome-X and the like. In addition, the present invention also provides for the use of the 
compounds of the invention in combination with other active agents such as those belonging 
to the class of a-glucosidase inhibitors, aldose reductase inhibitors, biguanides, HMG-CoA 
reductase inhibitors, squalene synthesis inhibitors, fibrates, LDL catabolism enhancers, 
angiotensin converting enzyme (ACE) inhibitors, insulin secretion enhancers, 
thiazolidinedione and the like. 



BACKGROUND OF THE INVENTION 
Compounds of the invention as AntUipolytic Agents 

Atherosclerosis and stroke are the numbers one and number three leading causes of 
death of both men and women in the United States. Type 2 diabetes is a public health 
problem that is serious, widespread and increasing. Elevated levels of low density lipoprotein 
(LDL) cholesterol or low levels of high density lipoprotein (HDL) cholesterol are, 
independently, risk factors for atherosclerosis and associated cardiovascular pathologies. In 
addition, high levels of plasma free fatty acids are associated with insulin resistance and type 
2 diabetes. One strategy for decreasing LDL-cholesterol, increasing HDL-cholesterol, and 
decreasing plasma free fatty acids is to inhibit lipolysis in adipose tissue. This approach . 
involves regulation of hormone sensitive lipase, which is the rate-limiting enzyme in 
lipolysis. Lipolytic agents increase cellular levels of cAMP, which leads to activation of 
hormone sens^.ve lipase within adipocytes. Agents that lower intracellular cAMP levels, by 
contrast, would be antilipolytic. 

It is also worth noting in passing that an increase in cellular levels of cAMP down- 
regulates the secretion of adiponectin from adipocytes [Delporte, ML et al. Biochem J (2002) 
July]. Reduced levels of plasma adiponectin have been associated with metabolic-related 
disorders, including atherosclerosis, coronary heart disease, insulin resistance and type 2 
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diabetes [Matsuda, M et al. J Biol Chem (2002) July and reviewed therein]. 

Nicotinic acid (niacin, pyridine-3-carboxylic acid) is a water-soluble vitamin required 
by the human body for health, growth and reproduction; a part of the Vitamin B complex. 
Nicotinic acid is also one of the oldest used drugs for the treatment of dyslipidemia. It is a 
valuable drug in that it favorably affects virtually all of the lipid parameters listed above 
[Goodman and Oilman's Pharmacological Basis of Therapeutics, editors Harmon JG and 
Limbird LE, Chapter 36, Mahley RW and Bersot TP (2001) pages 971-1002]. The benefits of 
nicotinic acid in the treatment or prevention of atherosclerotic cardiovascular disease have 
been documented in six major clinical trials [Guyton JR (1998) Am J Cardiol 82:18U-23U], 
Nicotinic acid and related derivatives, such as, acipimox have recently been discussed 
[Lorenzen, A et al (2001) Molecular Pharmacology 59:349-357]. 

Nicotinic acid and currently existing analogs thereof inhibit the production and 
release of free fatty acids from adipose tissue, likely via an inhibition of adenylyl cyclase, a 
decrease in intracellular cAMP levels, and a concomitant decrease in hormone sensitive lipase 
activity. Agonists that down-regulate hormone sensitive lipase activity leading to a decrease 
in plasma free fatty acid levels are likely to have therapeutic value. The consequence of 
decreasing plasma free fatty acids is two-fold. First, it will ultimately lower LDL-cholesterol 
and raise HDL-cholesterol levels, independent risk factors, thereby reducing the risk of 
mortality due to cardiovascular incidence subsequent to atheroma formation. Second, it will 
provide an increase in insulin sensitivity in individuals with insulin resistance or type 2 
diabetes. 

The rational development of novel, nicotinic acid receptor agonists that have fewer 
side-effects will be valuable, but to date this has been hindered by the inability to molecularly 
identify the nicotinic acid receptor. Furthermore, other receptors of the same class may exist 
on the surface of adipocytes and similarly decrease hormone sensitive lipase activity through 
a reduction in the level of intracellular cAMP but without the elicitation of adverse effects 
such as flushing, thereby representing promising novel therapeutic targets. Recent work 
suggests that nicotinic acid probably acts through a specific GPCR [Lorenzen A, et al. (2001) 
Molecular Pharmacology 59:349-357 and reviewed therein]. Further work has suggested that 
the effects of nicotinic acid on macrophages, spleen and probably adipocytes are mediated via 
this specific GPCR [Lorenzen A, et al. (2002) Biochemical Pharmacology 64:645-648 and 
reviewed therein]. 

Unfortunately, the use of nicotinic acid as a therapeutic agent is partially limited by a 
number of associated, adverse side-effects. These include flushing, free fatty acid rebound, 
and liver toxicity. The most noticeable side-effect associated with nicotinic acid is flushing. 
An individual may develop a visible, uncomfortable, hot or flushed feeling following each 
dose. Accordingly, there is a need for compounds and compositions with improved 
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therapeutic activity with minimal side effects. 

This application is related to US Provisional Patent Application, Serial No. 
60/478,664, incorporated herein by reference in its entirety. 

SUMMARY OF THE INVENTION 

The present invention is drawn to compounds which bind to and modulate Ihe activity 
of a GPCR referred to herein as RUP25, and uses thereof. The term RUP25 as used herein 
includes the human sequences found in GeneBank accession number NP_808219, naturally- 
occurring allelic variants, mammalian orthologs, and recombinant mutants thereof. 

One aspect of the present invention encompasses pyrazole carboxylic acid and ester 
derivatives as shown in Formula (I): 




wherein: 

W and Y are independently a straight or branched chain C,. 5 alkylene group 
optionally containing one double bond, one triple bond or carbonyl, wherein said C,. 5 
alkylene group is optionally substituted with halogen, hydroxyl, C M alkyl, C M haloalkyl or 
Cm alkoxy; 

X is -NR 3 C(0)-, -C(0)NR 3 , -NR 3 S(0) 2 -, -S(0) 2 NR 3 -, -NR 3 C(0)NR,-, -NR 3 C(0)0-, 
-OC(0)NR 3 -, -NR 3 -, -C(0)-, -CH(OH)-, -C(NH)-, -O-, -S-, -S(0)- or -S(0) 2 -; 

R 3 and R, are independently H, C M alkyl, phenyl or heteroaryl, wherein each of the 
alkyl, phenyl and heteroaryl are optionally substituted with 1 to 5 substituents selected from 
the group consisting of halogen, hydroxyl, thiol, cyano, nitro, C M haloalkyl, amino, Cm 
alkylamino, di-C M -alkylarnino, C M alkyl, Cm alkoxy, Cm alkenyl, Cm alkynyl, C w 
haloalkoxy, C M alkylthio, C M alkylsulfrnyl, C M alkylsulfonyl, Cm haloalkylthio, C M 
haloalkylsulfrnyl and C 1A haloalkylsulfonyl; 

Z is H, halogen, phenyl or heteroaryl, wherein said phenyl and heteroaryl are 
optionally substituted with 1 to 5 substituents selectedfrom the group consisting of halogen, 
hydroxy, thiol, cyano, nitro, C M haloalkyl, amino, C M alkylamino, di-C^-alkylamino, C M ' 
alkyl, C M alkoxy, alkenyl, Cm alkynyl, C M haloalkoxy, C M alkylthio, Cm alkylsulfrnyl, 
Cm alkylsulfonyl, Cm haloalkylthio, Cm haloalkylsulfrnyl and C M haloalkylsulfonyl; 

R, is H, hydroxyl, halogen, Cm alkyl or C M haloalkyl; 

R 2 is H or Ci_8 alkyl and 
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"n" and "m" are each independently 0 or 1; or 

a pharmaceutically acceptable salt, solvate or hydrate thereof; 

provided that when X is -NR 3 - then "n" i s l. 

One aspect of the present invention encompasses pharmaceutical compositions 
compnsmg at least one compound according to Formula <D, as described herein. In some 
embochments, the pharmaceutical composition further comprises one or more agents selected 
from the group consisting of a-glucosidase inhibitor, aldose reductase inhibitor, biguanide 
HMG-CoA reductase inhibitor, squalene synthesis inhibitor, fibrate, LDL catabolism 
enhancer, angiotensin converting enzyme inhibitor, insulin secretion enhancer and 
thiazolidinedione. 

One embodiment of the present invention pertains to pharmaceutical compositions 
compnsmg a a-glucosidase inhibitor. In some embodiments the a-glucosidase inhibitor is 
acarbose, voglibose or miglitol. m some embodiments the a-glucosidase inhibitor is 
voglibose. 

One embodiment of the present invention pertains to pharmaceutical compositions 
composing an aldose reductase inhibitor. In some embodiments the aldose reductase 
inhimtor is tolurestat; epalrestat; imirestat; zenarestat; zopolrestat; or sorbinil. 

One embodiment of the present invention pertains to pharmaceutical compositions 
compnsmg a biguanide. m some embodiments the biguanide is phenformin, metformin or 
buformin. In some embodiments the biguanide is metformin. 

One embodiment of the present invention pertains to pharmaceutical compositions 
comprising a HMG-CoA reductase inhibitor. In some embodiments the HMG-CoA reductase 
mhibrtor is rosuvastatin, pravastatin, simvastatin, lovastatin, atorvastatin, fluvastatin or 
cerivastatin. 

One embodiment of the present invention pertains to pharmaceutical compositions 
compnsmg a fibrate. In some embodiments the fibrate is bezafibrate, beclobrate, binifibrate 
cmlofibrate, clinofibrate, clofibrate, clofibric acid, etofibrate, fenofibrate, gemfibrozil 
mcofibrate, pirifibrate, ronifibrate, simfibrate, or theofibrate. 

One embodiment of the present invention pertains to pharmaceutical compositions 
compnsmg an angiotensin converting enzyme inhibitor, m some embodiments the 
Lotensin converting enzyme inhibitor is captopril, enalapril, alacepril, delapril; ramipril 
hsmopnl, imidapril, benazepril, ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril, ' 
permdopnl, qumapril, spirapril, temocapril or trandolapril. 

One embodiment of the present invention pertains to pharmaceutical compositions 
comprising an insulin secretion enhancer. In some embodiments the insulin secretion 
enhancer is tolbutamide; chlorpropamide; tolazamide; acetohexamide; glycopyramide- 
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ghbenclanride; gliclazide; l-butyl-3-metanuylurea; carbutamide; glibonuride; glipizide; 
ghquidone; glisoxepid; glybuthiazole; glibuzole; glyhexaxnide; glymidine; glypinamide- 
phenbutamide; tolcyclamide, glimepiride, nateglinide, or nritiglinide. 

One embodiment of the present invention pertains to pharmaceutical compositions 
compnsing a tmazolidmedione. In some embodiments the thiazolidinedione is rosiglitazone 
or pioglitazone. In some embodiments the thiazolidinedione is rosiglitazone. 

One aspect of the present invention pertains to a compound of Formula (I) as 
described herein, for use in a method of treatment of the human or animal body by'therapy. 

One aspect of the present invention pertains to a compound of Formula (I) as 
described herein, for use in a method of prophylaxis or treatment of a metabolic-reiated 
disorder of the human or animal body by therapy. 

One aspect of the present invention pertains to methods for prophylaxis or treatment 
of a metabolic-related disorder in an individual in need of prophylaxis or treatment 
compnsing administering to the individual a therapeutically effective amount of a compound 
according of Formula (I), as described, or a pharmaceutical composition. 

One aspect of the present invention pertains to methods of modulating a RUP25 
receptor in an individual comprising contacting the receptor with a compound according 
Formula (I). fa some embodiments the compound is an agonist In some embodiments the 
modulation of the RUP25 receptor is for prophylaxis or treatment of a metabolic-related 
disorder m an individual in need of said prophylaxis or treatment. 

One embodiment of the present invention relates to methods of prophylaxis or 
treatment of metabolic-related disorders. In some embodiments the metabolic-related 
disorder is of the group consisting of dyslipidemia, atherosclerosis, coronary heart disease 
insulin resistance, obesity, impaired glucose tolerance, atheromatous disease, hypertension, 
stroke, Syndrome X, heart disease and type 2 diabetes. In some embodiments the metabolic- 
related disorder is dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance and 
type 2 diabetes. In some embodiments the metabolic-related disorder is dyslipidemia In 
some embodiments the metabolic-related disorder is atherosclerosis. In some embodiments 
the metabolic-related disorder is coronary heart disease. In some embodiments the metabolic- 
related disorder is insulin resistance. In some embodiments the metabolic-related disorder is 
type 2 diabetes. 

One aspect of the present invention encompasses compounds of Formula O for 
production of a medicament for use in prophylaxis or treatment of a metabolic-related 
disorder. In some embodiments, the use of a compound of Formula (I) for production of a 
medicament further comprises one or more agents selected from the group consisting of a- 
glucosidase inhibitor, aldose reductase inhibitor, biguanide, HMG-CoA reductase inhibitor 
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squalene synthesis inhibitor, fibrate, LDL catabohsm enhancer, angiotensin converting 
enzyme inhibitor, insulin secretion enhancer and thiazolidinedione. fa some embodiments the 
agent „ a a-glucosidase inhibitor. In some embodiments the a-glucosidase inhibitor is 
acarbose, voglibose or miglitol. fa some embodiments the a-glucosidase inhibitor is 
voghbose. ^ some embodiments me agent is an aldose reductase inhibitor, fa some 
embodnnents the aldose reductase inhibitor is tolurestat; epalresta^ imirestat; zenarestat- 
zopolrestat; or sorbinil. fa some embodiments the agent is a biguanide. fa some 
embodimentsthebigua^^^^ fa some embodiments the 

b.guamde, metformin, fasome embodiments the agent is a HMG-CoA reductase inhibitor 
m some embodiments the HMG-CoA reductase inhibitor is rosuvastatin, pravastatin 
«tatm,lova^ fa some embodiment the 

agent is a fibrate. fa some embodiments the fibrate is bezafibrate, beclobnrte, binifibrate 
cmlofibrate, clinofibrate, clofibrate, clofibric acid, etofibrate, fenofibrate, gemfibrozil ' 
mcofibrate, pirifibrate, ronifibrate, simfibrate, or theofibxate. fa some embodiments the agent 
xs an Lotensin converting enzyme inhibitor, fa some embodiments the angiotensin 
convertmg enzyme inhibitor is captopril, enakpril, alacepril, delapril; ramipril, lisinopril 
mndapnl, benazepril, ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril, perindopril 
qumapnl, spirapril, temocapril or trandolapril. fa some embodiments the agent is an insulin 
secretin enhancer, fa some embodiments the insulin secretion enhancer is tolbutamide- 
chlorpropamide; tolazamide; acetohexamide; glycopyramide; glibenclamide; gliclazide' 1- 
butyl-3-metanilylurea; carbutamide; glibonuride; glipizide; ghouidone; glisoxepid- 
g ybuthiazole; glibuzole; glyhexamide; glymidine; glypfaamide; phenbutamide; tobyclamide 
ghmepmde, nateglinide, or mitiglinide. fa some embodiments the agent is a 
tfaazolidinedione. fa some embodiments the thiazolidinedione is rosiglitazone or 
Pioghtazone. fa some embodiment, the thiazolidinedione is rosiglitazone. fasome 
embodiments the metabolic-related disorder is dyslipidemia, atherosclerosis, coronary heart 
disease, msulin resistance, obesity, impaired glucose tolerance, atheromatous disease 
hypertension, stroke, Syndrome X, heart disease and type 2 diabetes, fa some embodiments 
the metabohc-related disorder is dyslipidemia, atherosclerosis, coronary heart disease, insulin 
^stance and type 2 diabetes, fa some embodiments the metabolic-related disorder is 
dyslxpKlemia. fa some embodiments the metabohc-related disorder is atherosclerosis fa 
some embodiments the metabolic-related disorder is coronary heart disease, fa some 
embodiments the metabolic-related disorder is insulin resistance, fa some embodiments the 
metabohc-related disorder is type 2 diabetes. 

One aspect of the present invention encompasses a method of producing a 
Pharmaceutical composition comprising adrnixing at least one compound according to 
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Formula (I), as described herein, and a pharmaceutical^ acceptable carrier or excipient. 

Applicant reserves the right to exclude any one or more of the compounds from any 
of the embodiments of the invention. Applicant additionally reserves the right to exclude any 
metabolic-related disorder from any of the embodiments of the invention. 

These and other aspects of the invention disclosed herein will be set forth in greater 
detail as the patent disclosure proceeds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1. Figure 1 depicts a histogram representing relative expression levels of 
hRUP25 detected in different human tissues via DNA microarray. The horizontal axis 
displays the different tissues, identified in vertical text above the bar. The vertical axis 
indicates level of expression of hRUP25. In Figure 1, note the high level of expression in 
primary adipocytes of hRUP25 (designated by the symbol " * "). 

Figure 2. Figure 2 depicts melanophores transfected with DNA plasmids expressing 
hRUP25 without treatment These cells are pigment-aggregated because hRUP25 are Gi- 
coupled receptors having a high basal level of activity, and therefore driving the aggregation 
to a measurable level in the absence of a ligand. 

Figures 3A-B. Figures 3 A and 3B illustrate the dose-dependant, nicotinic acid 
induced aggregation response of melanophores transfected with increasing amounts of 
plasmid DNA encoding hRUP25 (Figure 3A). Cells transfected with lOug of plasmid DNA 
encoding hRUP25, respond to nicotinic acid with an EC S0 of about 54nM. 

As negative controls, Figure 3B depicts melanophores transfected with either salmon 
sperm DNA (Mock) or plasmid DNA encoding the cc^AR. As is evident there is no 
aggregation response in these cells upon nicotinic acid treatment at doses up to lOuM. 

Figure 4. Figure 4 illustrates the nicotinic acid induced-inositol phosphates (IPs) 
accumulation in HEK293 cells co-expressing hRUP25 and the chimeric Gctq-subunit in 
which the last five amino acids have been replaced with the corresponding amino acids of 
Gai (GqAGi). This construct has been shown to convert the signaling of a Gi-coupled 
receptor to the Gq pathway (i.e. accumulation of inositol phosphates) in response to receptor 
activation. Cells transfected with GqAGi plus either empty plasmid or the constitutively 
activated cc^AR (cc^K) served as controls for the IP assay which are non-responsive to 
nicotinic acid. 

Figure 5A. Figure 5A is a set of immunofluorescent photomicrographs illustrating 
the expression of hemaglutinin (HA)-tagged hRUP25 in a stably transfected line of CHO 
cells (top; clone #46). No significant labeling is detected in mock stably-transfected CHO 
cells (Mock). The lower panels identify the nuclear (DAPI) staining of cells in the same field. 
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Figure SB. Figure 5B illustrates nicotinic acid and nicotine induced-inhibition of 
forskolin stimulated cAMP accumulation in hRUP25-CHO cell stable line #46 (described in 
preceding paragraph). The EC 50 for nicotinic acid is 23.6nM and that for nicotine is 9.8pM. 

Figure 6. Figure 6 indicates that, in response to nicotinic acid, both MUJP25 and the 
mouse ortholog mRUP2S can inhibit TSHR stimulated cAMP production (in the presence 
and absence of TSH). 

Figure 7. Figure 7 shows the saturation binding curves of [ 3 H]nicotinic acid 
([ 3 H]NA) to membranes prepared from HEK293 cells transiently expressing either hRUP25 
or mRUP25. Note the significant binding of [ 3 H]NA relative to either that found in 
membranes derived from mock transfected cells or in the presence of an excess of non-labeled 
nicotinic acid (200pM). 

Figure 8. Figure 8 is a table comparing the rank order of potency of various 
compounds on hRUP25 and the pharmacologically defined nicotinic acid receptor. The 
potencies at hRUP25 derived both by a functional analysis measuring the inhibition of 
forskolin induced cAMP production and competitive radioligand binding assays, closely 
match the order of . potencies of the pharmacologically defmed nicotinic acid receptor. 

Figures 9A-B. Figure 9A depicts nicotinic acid and related compounds inhibiting 
isoproterenol induced lipolysis in rat epidimal fat derived adipocytes at a concentration of 
lOpM. P-3-T represents 3-tetrazole-5-pyridine. Figure 9B illustrates a nicotinic acid dose- 
dependent inhibition of isoproterenol induced-lipolysis in rat epidimal fat derived adipocytes. 
Note the rightward shift in the dose-response curves with increasing concentrations of 
nicotinic acid. 

Figure 10. Figure 10 illustrates the ability of both nicotinic acid and the related 
compound P-3-T (3-tetrazole-5-pyridine) to inhibit isoproterenol induced lipolysis in 
adipocyte primary cultures derived from human subcutaneous fat in a dose-dependant 
manner. The EC 50 value for nicotinic acid and P-3-T were 716nM and 218nM respectively. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

The scientific literature that has evolved around receptors has adopted a number of 
terms to refer to ligands having various effects on receptors. For clarity and consistency, the 
following definitions will be used throughout this patent document. To the extent that these 
definitions conflict with other definitions for these terms, the following definitions shall 
control: 

AFFINITY REAGENTS shall mean compounds that specifically and measurably 
bind to a target molecule. Preferably the target molecule is a GPCR of the invention. 



WO 2005/011677 



9 



PCT/US2004/018389 



Preferably the AFFINITY REAGENTS are labeled to facilitate detection. 

AGONISTS shall mean materials (e.g., ligands, candidate compounds) that activate 
an intracellular response when they bind to the receptor. In some embodiments, AGONISTS 
are those materials not previously known to activate the intracellular response when they bind 
to the receptor (e.g. to enhance GTP7S binding to membranes or to lower intracellular cAMP 
level). In some embodiments, AGONISTS are those materials not previously known to 
inhibit lipolysis when they bind to the receptor. 

ALLOSTERIC MODULATORS shall mean materials (e.g., ligands, candidate 
compounds) that affect the functional activity of the receptor but which do not inhibit the 
endogenous ligand from binding to the receptor. Allosteric modulators include inverse 
agonists, partial agonists and agonists. 

ANTAGONISTS shall mean materials (e.g., ligands, candidate compounds) mat 
competitively bind to the receptor at the same site as the agonists but which do not activate an 
intracellular response, and can thereby inhibit the intracellular responses elicited by agonists. 
ANTAGONISTS do not diminish the baseline intracellular response in the absence of an 
agonist. In some embodiments, ANTAGONISTS are those materials not previously, known-to 
compete with an agonist to inhibit the cellular response when they bind to the receptor, e.g. 
wherein the cellular response is GTP7S binding to membranes or to the lowering of 
intracellular cAMP level. 

ANTILIPOLYTTC GPCR shall mean a GPCR expressed by adipocytes and coupled 
to Gi or a Gi-coupled GPCR belonging to the nicotinic acid receptor sub-family of GPCRs. 
Activation of a Gi-coupled GPCR on adipocytes lowers intracellular cAMP levels, resulting 
in an inhibition of hormone sensitive lipase activity. 

ATHEROSCLEROSIS is intended herein to encompass disorders of large and 
medium-sized arteries that result in the progressive accumulation within the intima of smooth 
muscle cells and lipids. 

CHEMICAL GROUP, MOIETY or RESIDUE shall have the following meaing in 
the specification and Formulae described herein: 

The term "Q-s alkylene" refers to a divalent branched or straight carbon 
group consisting of 1 to 5 carbon atoms, such as, -CH 2 -, -CH 2 CH 2 -, -CH(CH 3 )-, 
-CH 2 CH 2 CH 2 -, -CH 2 CH(CH 3 )-, -CH 2 CH 2 CH 2 CH 2 -, and the like. In some 
embodiments the "C 1<5 alkylene" group contains one double bond, one triple bond or 
a carbonyl group whereby the one single bond of Ihe "d. 5 alkylene" group is 
replaced by a double bond or triple bond, such as, -CH=CH-, -C(CH 3 )=CH-, 
-CH=C(CH 3 )-, -CH 2 CH=CH-, -CH 2 CH 2 CH=CH-, -CH=CHCH 2 CH 3 -, and the like, 
when a double bond is present it can be cis, trans or a mixture of both. In some 
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embodiments, one carbon of the «C, S alkylene" group is the carbon of a carbonyl 
group, such as, -C<0)-, -CH 2 C(0)-, -C(0)CH 2 , -C(0)CH(CH3)-, and the like. 

The term «C M alkenyl" denotes a radical containing 2 to 4 carbons and at 
least one double bond. Some embodiments have 2 carbons. Examples of an alkenyl 
include vinyl, allyl, 2-butenyl, 3-butenyl and the like. Furthermore, the term 
"alkenyl" mcludes pure cis and trans isomers as well as mixtures thereof. 

The term »C W alkoxy" as used herein denotes a radical alkyl, defined above 
attached directly to an oxygen atom such as methoxy, ethoxy, „-propoxy, iso- 
propoxy, «-butoxy, f-butoxy, iro-butoxy and the like. 

The term «C M alkyl" denotes a radical containing 1 to 8 carbons unless 
otherwise specified. Some embodiments are 1 to 6 carbons, some embodiments are 1 
to 4 carbons, some embodiments are 1 to 3 carbons, some embodiments are 1 to 2 
carbons, and some embodiments have 1 carbon. Examples of an alkyl include 
methyl, ethyl, „-propyl, wo-propyl, M -butyl, sec-butyl, /-butyl and the like. 

The term «C M alkylamino" denotes an amino substituted with one group 
selected from alkyl containing 1 to 4 carbon atoms. Some examples include 
methylamino, ethylamino, and the like. 

The term "di-C^-alkylamino" denotes an amino substituted with two alkyl 
radicals that can be same or different wherein the alkyls group can contain 1 to 4 
carbon atoms. Some examples include dimethylamino, methylethylamino, 
diethylamino and the like. 

The term «C M alkynyl" denotes a radical containing 2 to 4 carbons and at 
least one triple bond. Some embodiments have 2 carbons. Examples of an alkynyl 
include ethynyl, Lpropynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl and the like 

The term "C w alkylsulfinyl" denotes a sulfoxide, i.e., -S(0)-, radical 
containing 1 to 4 carbons, linear or branched. Examples include methylsulfinyl 
ethylsulfinyl and the like. 

The term «C M alkylsnlfonyl" denotes a sulfone, i.e., -SCO),-, radical 
containing 1 to 4 carbons, linear or branched. Examples include methylsulfonyl 
ethylsulfonyl and the like. 

The term "C,, alkylthio" denotes a sulfide, i.e., -S-, radical containing 1 to 4 
carbons, linear or branched. Examples include methylsulfide, ethylsulfide, 
isopropylsulfide and the like. 

The term "amino" denotes the group -NH 2 . 

The term "cyano" denotes the group -CN. 

The term "halo" or "halogen" denotes to a fluoro, chloro, bromo or iodo 

group. 



WO 2005/011677 



11 



PCT/US2004/018389 



The term «C M haloalkoxy" denotes a haloalkyl, as defined above, that is 
du-ectly attached to an oxygen to form a difluoromethoxy, trifluoromethoxy, 2,2,2- 
trifluoroethoxy, pentafluoroethoxy and the like. 

The term «C M haloalkyl" denotes an alkyl group as defined above that is 
subsntuted with one or more halogens, preferably fluorine, such as a fluoromethyl 
difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, pentafluoroethyl and the like.' 

The term «C M haloalkylsuffinyl" denotes a sulfoxide, i.e., -S(O)-, radical 
contammg 1 to 4 carbons substituted with one or more halogens, linear or branched 
Examples include Irifluoromethylsulfinyl, 2,2,2-trifluoroethylsulfinyl, 2,2- 
difluoroethylsulfinyl and the like. 

The term «C W haloalkykulfonyl" denotes a sulfone, i.e., -S(0) 2 -, radical 
contammg 1 to 4 carbons, linear or branched substituted with one or more halogens 
Examples include trifluoromethylsulfonyl, 2,2,2-trifluoroethylsulfonyl, 2,2- 
difluoroethylsulfonyl and the like. 

The term «C M haloalkylthio" denotes an alkylthio radical substituted with 
one or more halogens. Examples include trifluoromethylthio, 1,1-difluoroethylthio, 
2,2,2-trifluoroethylthio and the like. 

The term "heteroaryl" denotes 5 or 6-membered aromatic rings having at 
least 1, 2, 3 or 4 heteroatoms in the ring, examples include, but are limited to 1 3 4- 
oxadrazole, 1,2,4-oxadiazole, triazole, pyrazole, pyrole, isoxazole, furane, thiophene 
thiazole, oxazole, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, Iriazinyl, and the like- 
m some embodiments the "heteroaryl" is further substituted with substituents as 
described herein. 

The term "hydroxyl" denotes the group -OH. 
The term "nitro" denotes the group -N0 2 . 

The term "phenyl" denotes the group, in some embodiments the 
"phenyl" is further substituted with substituents as described herein. 
The term "thiol" denotes the group -SH. 

The variable "X" in the Formulae found in this disclosure is selected from the 
group consisting of -^0(0)-, -C(0)NR 3 , -M^O),-, -8(0)^-, -NfcCCOJNR,- 
-NR 3 C(0)0-, -OC(0 )N R 3 -, -NR3-, -C(0)-, -CH(OH)-, -C(NH)-, -O-, -S-, -S(0)- and' 
- S(0) 2 - and are represented respectively by the following: 

y V vV v N V v<r* v N V% 
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? 3 ?3 
u/N O c,/O^N. ?3 O OH 

Y . % T f vN. vS yS? 



NH 



vN. vN, A v^i . 

COMPOSITION means a material comprising at least one component; a 
"pharmaceutical composition" is an example of a composition. 

COMPOUND EFFICACY shall mean a measurement of the ability of a compound 
to inhibit or stimulate receptor functionality; i.e. the ability to activate/inhibit a signal 
transduction pathway, in contrast to receptor binding affinity. Exemplary means of detecting 
compound efficacy are disclosed in the Example section of this patent document. 

COMPRISING, CONSISTING ESSENTIALLY OF, and CONSISTING OF are 
defined herein according to their standard meaning. A defined meaning set form in the 
M.P.E.P. controls over a defined meaning in the art and a defined meaning set forth in 
controlling Federal Circuit case law controls over a meaning set forth in the MJP.E.P. 

CONTACT or CONTACTING shall mean bringing at leasttwo moieties together, 
whether in an in vitro system or an in vivo system. Thus, "contacting" a RUP25 receptor with 
a compound of the invention includes the adjninistration of a compound of the present 
invention to an individual, preferably a human, having a RUP25 receptor, as well as, for 
example, introducing a compound of the invention into a sample containing a cellular or more 
purified preparation containing a RUP25 receptor. 

CORONARY HEART DISEASE is intended herein to encompass disorders 
comprising a narrowing of the small blood vessels that supply blood and oxygen to the heart. 
CORONARY HEART DISEASE usually results from the build up of fatty material and 
plaque. As the coronary arteries narrow, the flow of blood to the heart can slow or stop. 
CORONARY HEART DISEASE can cause chest pain (stable angina), shortness of breath, 
heart attack, or other symptoms. 

DECREASE is used to refer to a reduction in a measurable quantity and is used 
synonymously with the terms "reduce", "diminish", "lower", and "lessen". 

DIABETES as used herein is intended to encompass the usual diagnosis of 
DIABETES made from any of the methods including, but not limited to, the following list: 
symptoms of diabetes (e.g., polyuria, polydipsia, polyphagia) plus casual plasma glucose 
levels of greater than or equal to 200 mg/dl, wherein casual plasma glucose is defined any 
time of the day regardless of the timing of meal or drink consumption; 8 hour fasting plasma 
glucose levels of less than or equal to 126 mg/dl; and plasma glucose levels of greater than or 
equal to 200 mg/dl 2 hours following oral administration of 75 g anhydrous glucose dissolved 
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in water. 

DISORDERS OF UMD METABOLISM am intended hemin ,„ todude, but no, be 
limited to, dyslipidemia. 

DYSLIPIDEMIA is intended herein to encompass disorders comprising any one of 
elevated ,evel of plasma free fatty acids, elevated level of plasma cholesterol, elevated level 
of DDL-cholesterol, reduced level of HDL-cholesterol, and elevated level of plasma 
triglycerides. 

IN NEED OF PROPHVLAXTS OR TREATMENT as used herein refcre to . 
judgment made by a caregiver (e.g. physician, nurse, nurse practitioner, etc. in rhe case of 
hunuurs; veterinarian in the case of animals, including non-human mammals) that an 
mdrvrdual or anima! retires or wffl benefit from prophylaxis or treatment. This judgment is 
made baaed on a variety of factors that are in me reahn of a caregiver', expertise, bu, tha, 
mcludea the knowledge that the mdividua. or anima! is ffl, or wffl be ffl, aa me result of a 
drsease condition or disorder that is treatable by the compounds of the invention. „ genera! 
m need of prophylaxis" refers to the judgment made by the caregiver tha, the individual win 
become ,!!. ht this context, the compounds of the invention are used in a pmtechve or 
^™^Howe W ,^n^of to ^. I efi OTtotoj ^ toftheoare8iwr 
tat the mdrvidual is already ffl, therefore, the compounds of the present invention are used to 
alleviate, inhibit or ameliorate the disease, condition or disorder. 

INDIVIDUAL as used herein refers to any animal, including tnammals, preferably 
mrce, mts, other rodents, rabbits, dogs, cats, swine, cattle, sheep, homes, or primates, and 
most preferably humans. 

INHIBIT or INHIBITING, in relationship to the term "response" shall m ean that a 
response is decreased or prevented in the presence of a compound as opposed to in the 
absence of the compound. 

INSULIN RESISTANCE as used herein is intended to encompass the usual 
diagnosis of insulin resistance made by any of anumber of methods, including but not 
restricted to: the intravenous glucose tolerance test or measurement of the fasting insulin 
level. It 1S well known that there is an excellent correlation between the height of the fasting 
msulm level and the degree of insulin resistance. Therefore, one could use elevated fasting 
msulm levels - a surrogate n^kex for insmm resistance f OT fte purp^^^ 
normal glucose tolerance (NGT) individuals have insulin resistance. A diagnosis of insulin 
^stance can also be made using the euglycemic glucose clamp test 

INVERSE AGONISTS shall mean m aterials ligand, candidate compound) that 
band ether to the endogenous form or to the constitutively activated form of the receptor so as 
to reduce the baseline intracellular response of the receptor observed in the absence of 
agonists. 
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KNOWN RECEPTOR shall mean an endogenous receptor for which the 
endogenous ligand specific for that receptor has been identified. 

LIGAND shall mean a molecule specific for a naturally occurring receptor. 

METABOLIC-RELATED DISORDERS are intended herein to include, but not be 
5 limited to, dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance, obesity, 
impaired glucose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, heart 
disease and type 2 diabetes. 

As used herein, the terms MODULATE or MODIFY are meant to refer to an 
increase or decrease in the amount, quality, or effect of a particular activity, function or 
10 molecule. 

As used herein, the term NICOTINIC ACID ANALOG OR DERIVATIVE is 
meant to molecules which bind to nicotinic acid receptors and have substantially similar 
effects on the receptor. Such analogs and derivatives are well-known to those skilled in the 
art and include, but are not limited to, acipimox and niacinamide. 
15 PARTIAL AGONISTS shall mean materials (e.g., ligands, candidate compounds) 

that activate the intracellular response when they bind to the receptor to a lesser degree/extent 
than do full agonists. 

PHARMACEUTICAL COMPOSITION shall mean a composition comprising at 
least one active ingredient, whereby the composition is amenable to investigation for a 
20 specified, efficacious outcome in a mammal (for example, and not limitation, a human). 

Those of ordinary skill in the art will understand and appreciate the techniques appropriate for 
determining whether an active ingredient has a desired efficacious outcome based upon the 
needs of the artisan. 

STIMULATE or STIMULATING, in relationship to the term "response" shall 
25 mean that a response is increased in the presence of a compound as opposed to in the absence 
of the compound. 

SUBJECT shall mean primates, including but not limited to humans and baboons, as 
well as pet animals such as dogs and cats, laboratory animals such as rats and mice, and farm 
animals such as horses, sheep, and cows. 

30 SUBSTANTIALLY shall refer to a result which is within 40% of a control result, 

preferably within 35%, more preferably within 30%, more preferably within 25%, more 
preferably within 20%, more preferably within 15%, more preferably within 10%, more 
preferably within 5%, more preferably within 2%, and most preferably within 1% of a control 
result For example, in the context of receptor functionality, a test receptor may exhibit 

35 substantially similar results to a control receptor if the transduced signal, measured using a 
method taught herein or similar method known to the art-skilled, is within 40% of the signal 
produced by a control signal. 
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^°^of t hcfoU 0 w i ng SMao n S i S se t f<« h f < „p re8 e ntationaleffici encyandisnot 
udended, nor should be construed, m . „„ ^ ^ „ ^ ^ ^ ^ 

THERAPEUTICALLY EFFECTIVE AMOUNT a, used herein refers to the 
amount of ao<ive compound or pharmaceutics .gen, fta, e>,'c, B fine biologic* or medicinal 
^-•^^^.M^or^te^^^^.^^ 
vetennanan, medical doctor or other clinician, which i»o,udes one or more of the fouotving- 

(1) Preventing fte diseaae; for exampie, preventing a disease, condition or disorder in 
an md.vtduaitta, can be predisposed to me disease, condition or disorder b„« does no, ye, 
expenence or diaplay fte pathology or symptomatology of me disease 

©Wu-bMngthe disease; for exenmle.irmiWnr^.dis^.^onordis.mierm 
an mdtvtdual ma, is experiencing or delaying ft e pathology or symptomatology of fte 
dtsease, condition „r disorder (i.e, arresring father development of fte paftology and/„ r 
symptomatology), and 

< 3 >^i°nmng fte disease; for exan^le^^ 
^""^^^^orotaptayingftepafto^gyo,^^^ 
offtedtseaae.cond.oon or disorder (i.e., reversing fte paftology and/or symptomatology) 

COMPOUNDS OF THE INVENTION 

One aspect of the present nwention encompasses pyrazole carboxylic acid and ester 
derivatives as shown in Formula (T): 




2 H x k 

m J n 
CO 

or a pharmaceutically acceptable salt, solvate or hydrate thereof; wherein Z, Y X W m n 
R„ and R 2 have the same definitions as described herein, supra and infra 

It is appreciated that certain features of the nwention, which are, for clarity, described 
» context of separate embodiment,, may also be provided in combination in a single 
embodiment. Conversely, various features of the invention which are, for brevity, described 
mthe context ofasingle embodiment, may also be provided separately or in any suitable 
subcombination. 

As ttaed herein, "subsututed" indicates tha, a, ieaa, one hydrogen atom of fte 
ehemteal group is replaced by a non-hydrogen subsutuen, or group, fte non-hydrogen 
subsbtuen, or group can be monovalent or divalent. When fte subsbtoen, or group is 
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group. When a chemica! ^ herein „ - !ubstituted „ „ ^ ^ up ^ fc ^ 

*^ fOT eMm,>le - 2 «W «»• - *• - by 1 , 2, or 3 subarituents, . 

Helena group can be subauftted by 1 or 2 subahW, a pbeuy, group can be 

by 1, 2, 3, 4, or 5 substitute, a naphftyl group can be aubattrnted by 1, 2 3 4 5 6 or 7 

substiften* and fte Bfce. unwise, ••substi.uted with one or more subsumed refers to ft. 

! ^-o*»Sroupwift OMSubsti ^ vtoto ^^ of ^ 5ti ^ 

allowed by fte group. Further, when a group ia substituted wift more ftan one gxoup ftey 
can be Identical or they can be different. 

» is understood and appreciated flat compounds of fte invention may have one or 
more chiral centers, and therefore can exist as enantiomers and/or dia steret> mera The 
mvenbon i s understood to extend «o and embrace all such enantiomers, diastereomem and 

of the present tnvention pertain to compounds of Formula 0) and formnhe used ftroughou, 
tins dtsclosure fta, are R enantiomera. Further, some embodiment of fte present mvenhon 
partem to cotnpnunds of Formula ft and formuiae used fttoughou, mis disclosure fta, are « 
enanhomers. When more ton on. chira! center ia present, ft, example two ebiml centers 
then, some embodiments of fte present invention include compounds that are AS or SR 
enanhomers. In further embodunenta, compounds of me present invenbon are RR or SS 
enanhomers. It is understood fta. compounds of Formula <D and formulae used ftroughou, 
tms drsclosure are intended to represent all individual emtnhomers and mixtures thereof 
unless stated or shown otherwise. 

Compounds of fte invention can alao include tautomeric Conns, such as keto-en„, 
teutons, and fte hxe. Tautomeric fonna can be in equuibrium or stericaUy locked into one 
tern by appropriate substitution. It is understood fta, fte various tautomeric forma are within 
fte scope of fte compounds of fte present invention. 

Compounds of the invention can alao include all isotopes of atoms occurring in fte 
mtermediate. and/ct fine! compounds, isotopes Mode ftose atoma having fte aame atomic 

nu^bu.differen.massnmnbem. For example, isotopes of hydrogen include ttacrimnand 
tritium. 

not CO.H, CCO-C^-O-CH., OCH 2 CH 3 , OH, CH 2 CH 2 CH 2 CH 2 C0 2 H 
CH 2 CH 2 CH 2 C0 2 H, CH 2 C0 2 H and CH 2 CH 2 C0 2 H. 

m some embodiments, when R, is CH 3 and R 2 is H then -[W] n -X-[Y] m - Z together is 
not CH 2 CC 2 H, C(0)CH=CH CC 2 H, qSw. QO)C^ 

CCOC^-Br.CCOC^-o-Cl.andCCO)^, ^-o-CH,, 
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In some embodiments, when R, is OH and R 2 is H then -[W] n -X-[Y]m-Z together is 
not CO2H. 

In some embodiments, when R, is H and R 2 is CH 3 then -[W]»-X-[Y] m -Z together is 
not 2,6-dichloro-4-trifluoromethylphenoxy, C^NH-C^-p-OCHjCHj, NHC(0)CH(CH 3 ) 2 , 
SCH 3 , CCO-C^-p-O-CgHn. SCH 2 CH 3 , C^NHQHs, CH(OCH 3 ) 2 , CH 2 OC(0)CH 3 , C0 2 H, 
C0 2 CH 3 , CCOCeKU-p-NO,, 0(0)0^5, CH 2 CH 2 C0 2 CH 3 , CH 2 CH 2 CH 2 CH 2 C0 2 CH 3 , 
CH 2 CH 2 CH 2 C0 2 CH 3 and CH 2 C0 2 CH 3 . 

In some embodiments, when R, is OH and R 2 is CH 3 then -[W] n -X-[Y] m -Z together i 
not CH 2 OCH 2 C6H 5 , CHzOCHCCH^ and CH 2 OH. 

In some embodiments, when R 2 is CH 3 then: 

Ri is not CH 3 and -[W]„-X-[Y] m -Z together is not 2,6-dichloro-4- 
trifluoromethylphenoxy; 

R, is not I and -[W]„-X-[Y] m -Z together is not C0 2 C(CH 3 ) 3 ; 
R, is not C(CH 3 ) 3 and -[W] n -X-[Y] m -Z together is not formyl; 
R, is not Br and -[W] n -X-[Y] m -Z together is not C0 2 CH 3 ; and 
Ri is not CH 2 CH 2 CH 2 CH 3 and -[W] n -X-[Y] m -Z together is not formyl. 
In some embodiments, when Rj is H and R 2 is CH 2 CH 3 then -tW] n -X-[Y] m -Z 
together is not CH 2 SCH 2 CH 3 , OCH 2 CH 2 CH=CH 2 , CH 2 CH 2 CH 2 OH, CH 2 CH 2 CHO, 
C0 2 CH 2 CH 3 , OCH 3 , C(0)CH 2 Br, OOaCgH,,. formyl, OH, CH^CCHzCHzCl),, 
CH(CH 3 )OC(0)CH 3 , CH 2 OH, CH 2 OC(0)CH 3 , C(0)CH 3 , 0(0)0^ and 
C(0)NHCH 2 C0 2 CH 2 CH 3 . 

In some embodiments, when Rj is CH 3 and R 2 is CH 2 CH 3 then -[W]„-X-[Y] m -Z 
together is not CHCOHJC^-p-NCCH^, C(0)CH 2 C(0)CH 3 , C0 2 CH 2 C 6 H 5 , C0 2 CH 3> 
C(0)CH 2 CH 2 CH 3 , C(0)CH 3 , 0(0)0^-00^, C(0)C 6 H4-o-Br, 0(0)0^-01, 
C(0)C6H4-o-a, C(0)CH 2 C6H S and 0(0)0^. 

In some embodiments, when R 2 is CH 2 CH 3 then: 

R, is not I and -[W]„-X-[Y] m -Z together is not C0 2 CH 2 CH 3 ; 
R, is not CF 3 and -{W]„-X-[Y] m -Z together is not C0 2 CH 2 CH 3 ; and 
Ri is not Br and -[W]„-X-[Y] ra -Z together is not C0 2 CH 2 CH 3 . 
In some embodiments, when R, is OH and R 2 is CH 2 CH 3 then HW) n -X-[Y] m -Z 
together is not 0(0)0^5, C(0)NH 2 and C0 2 CH 2 CH 3 . 

In some embodiments, when R, is H and R 2 is C(CH 3 ) 3 then -{W] n -X-[Y] m -Z togethei 
is not C0 2 C(CH 3 ) 3 , C(0)NHC(0)CH 3 and C(0)NH 2 . 

In some embodiments, when R, is OH and R 2 is CH 2 CH 2 CH 2 CH 3 then -TW]„-X- 
[Y] m -Z together is not C(0)CsH 5 . 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein "n" is 0. In some embodiments, compounds of the invention can be represented by 
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Formula (la) as illustrated below: 



aa) 

wherein each variable in Formula (la) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (J) 
wherein «n"is 1. In some embodiments, compounds of the invention can be represented by 
Formula (lb) as illustrated below: 




(lb) 

wherein each variable in Formula (lb) has the same meaning as described herein, supra and 
infi-a. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein «m» is 0. In some embodiments, compounds of the invention can be represented by 
Formula (Ic) as illustrated below: 




wherein each variable in Formula (Ic) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (D 
wherein «m" is 1. In some embodiments, compounds of the invention can be represented by 
Formula (Id) as illustrated below: 



1 J n H 
(Id) 

wherein each variable in Formula (Id) has the same meaning as described herein, supra and 
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infra. 



Some embodiments of the present invention pertain to compounds of Formula CO, 
more specifically Formulae (lb), (Ic) or (Id), wherein W is the straight or branched chain C,. 5 
alkylene group optionally containing one double bond, one triple bond or carbonyl, wherein 
said C,. s alkylene group is optionally substituted with halogen, hydroxyl, C w alkyl or C w 
alkoxy. The d. 5 alkylene group is a straight chain group of 1 to 5 carbons. In some 
embodiments the alkylene chain consists of single bonds. In some embodiments two adjacent 
carbons in this chain can be bonded together by a double bond or a triple bond, in still other 
embodiments, a single carbon can be bonded to an oxygen by a double bond thus forming a 
carbonyl group as represented in some embodiments disclosed herein [i.e., -C(=0)-]. 

The Ci-s alkylene group, when present (i.e., n = 1), can be optionally substituted with 
halogen, hydroxyl, C M alkyl or C M alkoxy. The number of substituents on the C,. s alkylene 
group depends on the specific group present, for example, when the C,. s alkylene group is 
-CH 2 - the number of substituents can be 1 or 2. Whereas, when the ,C,. 5 alkylene group is 
-(CH 2 ) 4 - then the number of substituents can range from 1 to 8. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein W is -CH 2 - optionally substituted with halogen, hydroxyl, C M alkyl or C t ^ alkoxy. 
Li one embodiment, W is -CH 2 -. In some embodiments, compounds of the present invention 
can be represented by Formula (Ie) as illuslrated below: 

O. 



wherein each variable in Formula (Ie) has the same meaning as described herein, supra and 
infra. In some embodiments W is -CH(CH 3 )- optionally substituted with halogen, hydroxyl 
or C..4 alkoxy. In one embodiment, W is -CH(CH 3 )-. In some embodiments, compounds of 
the present invention can be represented by Formula (If) as illustrated below: 



wherein each variable in Formula (If) has the same meaning as described herein, supra and 
infra. In some embodiments W is -C(CH 3 ) 2 -. In some embodiments, compounds of the 
present invention can be represented by Formula (Ig) as illustrated below: 




(Ie) 




Q 
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m CH 3 CH 3 
(Ig) 

wherein each variable in Formula (Ig) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein W is -CH 2 CH 2 - optionally substituted with halogen, hydroxyl, C w alkyl or 
alkoxy. In one embodiment, W is -CH 2 CH 2 -. In some embodiments, compounds of the 
present invenetion can be represented by Formula (jh) as illustrated below: 

O. 

Rl 

"A 



M 




wherein each variable in Formula (Jh) has the same meaning as described herein, supra and 
infra. In some embodiments W is -CH(CH 3 )CH 2 - or -CH 2 CH(CH 3 )- optionally substituted 
with halogen, hydroxyl, C M alkyl or C M alkoxy. In some embodiments W is -CH(CH 3 )CH 2 - 
or -CH 2 CH(CH 3 )-. In some embodiments, compounds of the present invention can be 
represented by Formulae (Ii) and (Ij) respectively as illustrated below: 




wherein each variable in Formulae (Ii) and (Ij) has the same meaning as described herein, 
supra and infra. 

Jn some embodiments W is -C(CH 3 ) 2 CH 2 - or -CH 2 C(CH 3 ) 2 - optionally substituted 
with halogen, hydroxyl, C,^ alkyl or C M alkoxy. In some embodiments W is -C(CH 3 ) 2 CH 2 - 
or -CH 2 C(CH 3 ) 2 -. In some embodiments, compounds of the present invention can be 
represented by Formulae (Ik) and (Im) respectively as illustrated below: 
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Ok) 



Om) 



wherein each variable in Formulae Clk) fln H /wv *. 
supra and ^. ' — *• " *»*- 

h ^ m ^b<^tsWi s ^ ( ocH J )CH I .„r-CH ; CH(OCH 1 ).opnon a nv 
subsumed with halogen, hydroxy! or C M alkyl. h some embodiments w fa 

^(OOttCH,- or -CH 2 CH(OCH,K b some embodiments, compounds of me present 
mvenbon can be represented by For.nu.ae <m) and ffo) reapecuvely as illustrated below 

o 




\JLUJ 

wherein each variable in Formulae On} and W «~ 

supra and infra. ^ "™ "^V" " deSCn1)ed herefa ' 

Some embodiments of the present taven=on pertain to compounds of Formula (I) 

atT Z " ^Tf 2 " SUbSKUted -* «=M a W or C M 

alkoxy. In some embodiments W is -CHC1CHCH,- or -CHiCftCHCl- In some 

embodiments W is -CH^CH,-. In some embodiments, compounds of the present 
mvenbon can be represented by Fonnula dp) as illustrated below 




whemin each variable in Fomrula (Ip) has the sume meaning as described herein, supra and 

Some embodiments of to present mvenbon pertain to compounds of Formula (!) 
whercm W , OWWWt opuonaUy ^sututed with halogen, hydroxy,, C M a^or 
C. alkoxy. In some embodiments W is -CH.CH^CH,-. some embodiments 
c^undsofmepreaentmvenoonoanbcrepresan^hyFonnulaWasmusuatedhetow 
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z-i rx n 
aq) 

wherein each variable in Formula (Iq) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein W is -CH=CH- optionally substituted with C M alkyl or C w alkoxy. In some 
embodiments W is -CH=CH-. In some embodiments, compounds of the present invention 
can be represented by Formula (Ir) as illustrated below: 

O 

m 

Or) 

wherein each variable in Formula (Ir) has the same meaning as described herein, supra and 
infra. It is understood that when a double bond is present it can be either cis or trans; or a 
mixture of both cis and trans. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein W is -C sC-. In some embodiments, compounds of the present invention can be 
represented by Formula (Is) as illustrated below: 

O 

Ri>-OR2 
H 

as) 

wherein each variable in Formula (Is) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein W is -C(0)-. In some embodiments, W is -C(O)- and X is -O-. In some 
embodiments, "m" is 1 thus forming an ester group. In some embodiments, "m" is 0 and Z is 
H thus forming a carboxylic acid group. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein W is -CH 2 C(0)- or -C(0)CH 2 - optionally substituted with halogen, hydroxyl, C,_4 
alkyl or C M alkoxy. In some embodiments W is -CHFC(O)- or -C(0)CHF-. m some 
embodiments W is -CH(CH 3 )C(0)- or -C(0)CH(GH 3 )- optionally substituted with halogen, 
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7 ancMy ' fa Mme embodime, " s w is ■ c m«w» - 

<=(OK(OHXCa0. fa some embodiments W , s -0(0^0(0). or -0(0)0(0!,),-. fa some 

^d^compo^dsofmepresenttov^^^^^^^ 

(In) respectively as illustrated below: 




CH 3 CH 3 
CT») 

where, each variable in Fonnulae (It) and (I«) has the same me^g as described herein 
supra and infra. Some embodiments of the present invention pertain to compounds of ' 
Formula (It) when X is -O- or -NR 3 -. Some embodiments of the present invention include 
compounds of Formula QLu) when X is -O-. In some embodiments W is -CH 2 C(0> or 
-C(0)CH 2 -. In some embodiments, compounds of the present invention can be represented 
by Formulae (Iv) and (Iw) respectively as illustrated below: 

O. 

-OR 2 





wherein each variabfe in Formmae m ^ ffw) ^ 
<*« and itfho. Some embodiments of me present invention pertain to oomponnds of ' 
Fonnma (Iv) wh^n X is -O- or -m,-. Some embodiments of the presort invention pertain 
to compounds of Formula (Iw) when X is -0-. 

Some embodiments of the present invention pertain to compounds of Fonnula CD 
wherein W is -CH 2 CH 2 C(0> or -CCOX^CH,- ^ onaUy MtuM ^ 
hytoxyl, Cm alxyl or C M alkoxy. In some embodtaents w is -C^CH^O)- 'or 
-C^CH^CH,),- optionally substituted with halogen, hydroxy!, C„ alkyl or C M atoxy 
fa some embodiments W is -CH,CH,C(0)- or -C(0)CH a CH s -. In some embodiments 
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wherein each variable in Formulae (Ix) and (Iy) has the same meaning as described herein, 
supra and infra. Some embodiments of the present invention pertain to compounds of 
Formula (Ix) when X is -O- or -NR 3 - and in still other embodiments R 3 is H or CH 3 . Some 
embodiments of the present invention pertain to compounds of Formula (Iy) when X is -O- 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein W is -CH 2 C(d)CH 2 - optionally substituted with halogen, hydroxyl, C w alkyl or C 
alkoxy. In some embodiments W is -CH 2 C(0)CH 2 -. In some embodiments, compounds of 
the present invention can be represented by Formula (Iz) as illustrated below: 

Q 

Ri 



1-4 




OR 2 



(Iz) 



wherein each variable in Formulae (Iz) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (£) 
wherein W is -CH 2 CH 2 CH 2 C(0)- or -C(0)CH 2 CH 2 CH 2 - optionally substituted with halogen, 
hydroxyl, C iA alkyl or C w alkoxy. In some embodiments W is -CH(CH 3 )CH 2 CH 2 C(0)- or 
-C(0)CH 2 CH 2 CH(CH 3 )- optionally substituted with halogen, hydroxyl, C,^ alkyl or C w 
alkoxy. In some embodiments W is -CH 2 CH 2 CH 2 C(0)- or -C(0)CH 2 CH 2 CH 2 -. In some 
embodiments, compounds of the present invention can be represented by Formulae (Ha) and 
(Hb) respectively as illustrated below: 




(Ob) 



wherein each variable in Formulae (Ha) and (Hb) has the same meaning as described herein, 
supra and infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein W is -CH 2 CH 2 C(0)CH 2 - or -CH 2 C(0)CH 2 CH 2 - optionally substituted with halogen, 
hydroxyl, C M alkyl or C w alkoxy. In some embodiments W is -CH 2 CH 2 C(0)CH 2 - or 
-CH 2 C(0)CH 2 CH 2 -. In some embodiments, compounds of the present invention can be 
represented by Formulae (He) and (Hd) respectively as illustrated below: 
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B 

Ji(p«i and zw/fa. * 

whet^n W . , -0^0(0, or -C(0)CH-CH- optional ^ halogen , ^ 

C M aDcyl or C M alkoxy. Li some embodiments W is -CH-CHCfO). or <*0)CH-CH fa ' 

or (Hf ) respectively as illustrated below: 




i (no 

wnerein each variable in Formulae anH mr\ u„ 0 +t , 

af*. ^ ^ ™ ^ &e Same — ** - *«*ed herein, 

Some embodiments of the present invention pertain to compounds of Fonnula 00 

represented by either Formulae (Hg) or (Hh) respectively as illustrated below 

o v 

~OR 2 





wherein each variable in Formulae (Us) and fin.1 +t,» „ 

^ *-*—■—»«• - "«cribod herein, 

Some embodiments of tte present invention pertain to eompounds of Formula 00 
Wherem V is *. Cl . aixvlene group „„ _ ^ _ ^ 

C,. atty! „, ■ c a*»*y. * C M a.xy.ene group is a amigm ehain group of! m 5 oaLs 
m some embodunents me aiMene chain co^is* of single bonds. „ some embodiments to0 
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adjacent carbons in this chain can be bonded together by a double bond or a triple bond, in 
still other embodiments, a single carbon can be bonded to an oxygen by a double bond thus 
forming a carbonyl group as represented in some embodiments disclosed herein, can be 
depicted as -C(=0)-. 

Some embodiments of the preseht invention pertain to compounds of Formula (I) 
wherein Y is -CH 2 - optionally substituted with halogen, hydroxyl, C M alkyl or C M alkoxy. 
In some embodiments Y is -CH 2 -. In some embodiments, compounds of the present invention 
can be represented by Formula (IB) as illustrated below: 

O. 




.XJ ,N 

v Twin 

1 J n H 
(Hi) 

wherein each variable in Formula (Hi) has the same meaning as described herein, supra and 
infra. Jn some embodiments Y is -CH(CH 3 )- optionally substituted with halogen, hydroxyl or 
..Cm alkoxy. In some embodiments Y is -C(CH 3 ) 2 -. In some embodiments, compounds of the 
present invention can be represented by Formula (Hj) as illustrated below: 

O. 




CH 3 CH 3 n H 
(Hj) 

wherein each variable in Formula (Hj) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein Y is -CH 2 CH 2 - optionally substituted with halogen, hydroxyl, C,^ alkyl or C M 
alkoxy. In some embodiments Y is -CH 2 CH 2 -. m some embodiments, compounds of the 
present invention can be represented by Formula (Hk) as illustrated below: 

-OR 2 





O 






1 W J 


~\ 
N 


n 


H 


(Ok) 





wherein each variable in Formula (Hk) has the same meaning as described herein, supra and 
infra. Jn some embodiments Y is -CH(CH 3 )CH 2 - or -CH 2 CH(CH 3 )- optionally substituted 
with halogen, hydroxyl, C M alkyl or C,^ alkoxy. In some embodiments Y is -CH(CH 3 )CH 2 - 
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or -CH 2 CH(CH 3 )-. In some embodiments, compounds of the present invention can be 
represented by Formulae (Urn) and (Hn) respectively as illustrated below: 

O. 

Ri 




(Hm) 




(Hn) 



wherein each variable in Formulae (Urn) and (Hn) has the same meaning as described 
herein, supra and infra. In some embodiments Y is -C(CH 3 ) 2 CH 2 - or -CH 2 C(CH 3 ) 2 - 
optionally substituted with halogen, hydroxyl, C M alkyl or C M alkoxy. In some 
embodiments Y is C(CH 3 ) 2 CH 2 - or -CH^CCH^-. In some embodiments, compounds of the 
present invention can be represented by Formulae (Ho) and (Hp) respectively as illustrated 
below: 

O. 

-OR 2 





CH 3 CH 3 

(Hp) 

wherein each variable in Formulae (Ho) and (Hp) has the same meaning as described herein, 
supra and infra. In some embodiments Y is -CH(OCH 3 )CH 2 - or -CH 2 CH(OCH 3 )- optionally 
substituted with halogen, hydroxyl or C M alkyl. In some embodiments Y is -CH(OCH 3 )CH 2 - 
or -CH 2 CH(OCH 3 )-. In some embodiments, compounds of the present invention can be 
represented by Formulae (Hq) and (Hr) respectively as illustrated below: 




CH, 





O 


Ri 








(Or) 





OR 2 



wherein each variable in Formulae (Hq) and (Hr) has the same meaning as described herein, 
supra and infra. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein Y is -CH 2 CH 2 CH 2 - optionally substituted with halogen, hydroxyl, C w alkyl or C M 
alkoxy. m some embodiments Y is -CH 2 CH 2 CH 2 -. In some embodiments, compounds of the 
present invention can be represented by Formula (Hs) as illustrated below: 
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(OS) 



wherein each variable in Formula (Us) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein Y is -CH 2 CH 2 CH 2 CH 2 - optionally substituted with halogen, hydroxyl, C,^ alkyl or 
C M alkoxy. In some embodiments Y is -CH 2 CH 2 CH 2 CH 2 -. hi some embodiments, 
compounds of the present invention can be represented by Formula (Eft) as illustrated below: 




wherein each variable in Formula (Eft) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein Y is -CH=CH- optionally substituted with C M alkyl or C M alkoxy. In some 
embodiments Y is -CH=CH-. In some embodiments, compounds of the present invention can 
be represented by Formula (Eta) as illustrated below: 

O 

1 J n H 
(Dta) 

wherein each variable in Formula (Jin) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein Y is -C sC-. In some embodiments, compounds of the present invention can be 
represented by Formula (Dlv) as illustrated below: 
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(Ov) 

wherein each variable in Formula (Hv) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein Y is -Cs=CCH 2 - or -CH 2 C=C- optionally substituted with halogen, hydroxyl, C w 
alkyl or C.4 alkoxy. In some embodiments Y is -C =CCH 2 - or -CH 2 C =C-. In some 
embodiments, compounds of the present invention can be represented by Formulae (Ow) and 
(IIx) respectively as illustrated below: 

O. 





OR 2 



\ 



wherein each variable in Formulae (Hw) and (Ox) has the same meaning as described herein, 
supra and infra. 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein Y is -C(O)-. In some embodiments, compounds of the present invention can be 
represented by Formula (By) as illustrated below: 



V x 1 





O 


Ri 






N 


n 


H 


(Hy) 





wherein each variable in Formula (Hy) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein Y is -CH 2 C(0)- or -C(0)CH 2 - optionally substituted with halogen, hydroxyl, C M 
alkyl or C M alkoxy. In some embodiments Y is -CH(GH 3 )C(0)- or -C(0)CH(CH 3 )- 
optionally substituted with halogen, hydroxyl, C M alkyl or C,., alkoxy. In some 
embodiments Y is -CH(CH 3 )C(0)- or -C(0)CH(CHj)-. In some embodiments, compounds of 
the present invention can be represented by Formulae (ma) and (Dlb) respectively as 
illustrated below: 
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(ma) 




(nib) 



wherem each variable in Formulae (Ilia) and (lUb) has the same meaning as described 
herein, supra and infra. In some embodiments Yis -C(CH 3 )2C(0)- or -C(0)C(CH 3 )2- In 
some embodiments, compounds of the present invention can be represented by Formulae 
(Die) and (Did) respectively as illustrated below: 




O 

-"Sc x f 

CH 3 CH 3 





o 


Ri 




]i 
n 


> 

H 


(ind) 





-OR 2 



— w VUi ^ aim viuu; nas tne same meaning as described 
herein, supra and fa some embodiments Y is -CH 2 C(0)- or -C(0)CH 2 - In some 
embodiments, compounds of the present invention can be represented by Formulae (ffle) and 
(Ulf) respectively as illustrated below: 





(nif) 

wherem each variable in Formulae (Hie) and (Ulf) has the same meaning as described 
herein, supra and w/ra. 

Some embodiments of the present invention pertain to compounds of Formula (D 
wherein Y is -CH 2 CH 2 C(0)- or -C(0)CH 2 CH 2 - optionally substituted with halogen, hydroxyl, 
C M alkyl or C M alkoxy. In some embodiments Y is ^(CHj^CHzCCO)- or 
-C(0)CH 2 C(CH 3 ) 2 - optionally substituted with halogen, hydroxyl, C M alkyl or C M alkoxy 
In some embodiments Y is -CH 2 CH 2 C(0)- or -C(0)CH 2 CH 2 -. lh some embodiments 
compounds of the present invention can be represented by Formulae (nig) and (HD.) 
respectively as illustrated below: 
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OR? 

Yi. 

...... 

(IHh) 

wherein each variable in Formulae (EQg) and (mh) has the same meaning as described 
herein, supra and infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein Y is -CH 2 C(0)CH 2 - optionally substituted with halogen, hydroxyl, C M alkyl or C w 
alkoxy. In some embodiments Y is -CH 2 C(0)CH 2 -. In some embodiments, compounds of 
the present invention can be represented by Formula (mi) as illustrated below: 

O 

Rl y~oR 2 

O 



wherein each variable in Formula (mi) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein Y is -CH 2 CH 2 CH 2 C(0)- or -C(0)CH 2 CH 2 CH 2 - optionally substituted with halogen, 
hydroxyl, C M alkyl or C w alkoxy. In some embodiments Y is -CH(CH 3 )CH 2 CH 2 C(0)- or 
-C(0)CH 2 CH 2 CH(CH 3 )- optionally substituted with halogen, hydroxyl, C M alkyl or C lJt 
alkoxy. In some embodiments Y is -CH(CH 3 )CH 2 CH 2 C(0)- or -C(0)CH 2 CH 2 CH(CH 3 )-. In 
some embodiments, compounds of the present invention can be represented by Formulae 
(mj) and (Hlk) respectively as illustrated below: 

O 

R 1 /~ OR 2 





wn CH 3 n 

(mj) (mit) 

wherein each variable in Formulae (mj) and (HIk) has the same meaning as described 
herein, supra and infra. In some embodiments Y is -CH 2 CH 2 CH 2 C(0)- or 
-C(0)CH 2 CH 2 CH 2 -. In some embodiments, compounds of the present invention can be 
represented by Formulae (mm) and (Ufa) respectively as illustrated below: 



WO 2005/011677 



32 



PCT/US2004/018389 








Ri 


V-or 2 


XJ J 
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> 

N 
H 


(Hln) 





~ v— y V""; nas me same meaning as described 

herein, supra and infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein Y is -CH 2 CH 2 C(0)CH 2 - or -CH 2 C(0)CH 2 CH 2 - optionally substituted with halogen 
hydroxyl, C M alkyl or Cm alkoxy. In some embodiments Y is -CH 2 CH 2 C(0)CH 2 - or 
-CH 2 C(0)CH 2 CH 2 -. In some embodiments, compounds of the present invention can be 
represented by Formulae (mo) and (Dip) respectively as illustrated below 




wherein each variable in Formulae (mo) and (Hip) has the same meaning as described 
herein, supra and infra. 

Some embodiments of the present invention pertain to compounds of Formula (D 

Cm alkyl or C M alkoxy. In some embodiments Y is -CH=CHC(0)- or -C(0)CH=CH In 
some embodiments, compounds of the present invention can be represented by Formulae 
(mq) and (fflr) respectively as illustrated below: 

O. 

-OR 2 

O 

(IHr) 

wherem each variable in Formulae (mq) and (fflr) has the same meaning as described 
herein, supra and infra. 

Some embodiments of the present invention pertain to compounds of Formula (D 
wheremYis^C^H^^ 

hydroxyl, Cm alkyl or C M alkoxy. In some embodiments Y is -C(CH 3 )=CHC(0)- or 
-C(0)CH=C(CH 3 )-. m some embodiments, compounds of the present invention can be 
represented by Formulae (IDs) and (Hit) respectively as illustrated below 
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rY 

CH 3 O 





q. 






n 




(ins) 





-OR 2 

O CH 3 n 

(int) 

wherein each variable in Formulae (His) and (Hit) has the same meaning as described herein, 
supra and infra. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein X is -NR 3 C(0)-. In some embodiments, compounds of the present invention can be 
represented by Formula (TVa) as illustrated below: 

O 

/--or 2 



m| 1 J n H 

R 3 /T\7«\ 



(IVa) 

wherein each variable in Fonnula.(TVa) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein X is -C(0)NR 3 -. In some embodiments, compounds of the present invention can be 
represented by Formula (IVb) as illustrated below: 

O 

r k y-o*2 



(IVb) 

wherein each variable in Formula (IVb) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein X is -NR 3 S(0) 2 -. In some embodiments, compounds of the present invention can be 
represented by Formula (IVc) as illustrated below: 

O 

R V-OR 2 
n \ ( 



m I nl 



I O 
R 3 



(IVc) 



wherein each variable in Formula (IVc) has the same meaning as described herein, supra and 
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infra. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein X is -SCO^NRj-. In some embodiments, compounds of the present invention can be 
represented by Formula (IVd) as illustrated below: 

O. 

-OR 2 



-To [ W ]Y 

m ll 1 J n H 



5 (IVd) 

wherein each variable in Formula (IVd) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula 00 
wherein X is -NR 3 C(0)NR4- hi some embodiments, compounds of the present invention can 
10 be represented by Formula (IVe) as illustrated below: 

O 

R R Ri >- OR 2 

1 J m 0 1 J n H 
(IVe) 

wherein each variable in Formula (IVe) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
1 5 wherein X is -NR 3 C(0)0-. In some embodiments, compounds of the present invention can be 
represented by Formula (IVf) as illustrated below: 

O 

Rl >-OR 2 



N 



? 3 

L J m I 1 J n H 

(IVf) 

wherein each variable in Formula (IVf) has the same meaning as described herein, supra and 
infra. 

20 Some embodiments of the present invention pertain to compounds of Formula (£) 

wherein X is -OC(0)NR 3 -- In some embodiments, compounds of the present invention can be 
represented by Formula (IVg) as illustrated below: 
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20 



1 J m A n H 




O 

(TVg) 

wherein each variable in Formula (IVg) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein X is -NR 3 -. In some embodiments, compounds of the present invention can be 
represented by Formula (IVh) as illustrated below: 

O 

R >-OR 2 




W] N 
(IVh) 

wherein each variable in Formula (IVh) has the same meaning as described herein, supra and 
infra. 

10 Some embodiments of the present invention pertain to compounds of Formula 00 

wherein R 3 is H or CH 3 . 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein R4 is H or CH 3 . 

Some embodiments of the present invention pertain to compounds of Formula (I) 
15 wherein X is -C(0)-. In some embodiments, compounds of the present invention can be 
represented by Formula (IVi) as illustrated below: 

O 

Rl /-OR 2 

m * "n H 
OVi) 

wherein each variable in Formula (IVi) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein X is -CH(OH)-. In some embodiments, compounds of the present invention can be 
represented by Formula (TV J) as illustrated below: 
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OCVJ) 



wherein each variable in Formula (IVj) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein X is -C(NH>. In some embodiments, compounds of the present invention can be 
represented by Formula (IVk) as illustrated below: 




n 

(IVk) 



wherein each variable in Formula (IVk) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein X is -O-. In some embodiments, compounds of the present invention can be 
represented by Formula (TV!) as illustrated below: 




CM) 



wherein each variable in Formula (IV1) has the same meaning as described herein, supra and 
15 infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein X is -S-. In some embodiments, compounds of the present invention can be 
represented by Formula (IVm) as illustrated below: 




(IVm) 

wherein each variable in Formula (IVm) has the same meaning as described herein, supra and 



WO 2005/011677 



37 



PCT/US2004/018389 



infra. 



Some embodiments of the present invention pertain to compounds of Formula m 
wherein X is -S(0)-. In some embodiments, compounds of the present invention can be 
represented by Formula (IVn) as illustrated below: 



O 
II 



O. 



: R S 1 




rw 

'm 

(IVn) 

wherein each variable in Formula (IVn) has the same meaning as described herein, and 
infra. * 

Some embodiments of the present invention pertain to compounds of Formula © 
wherem X is -S(0) 2 -. Jh some embodiments, compounds of the present invention can be 
represented by Formula (IVo) as illustrated below: 

O. 

o v o 




wherein each variable in Formula (IVo) has the same meaning as described herein, supra and 
infra. * 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein Z is H. w 

Some embodiments of the present invention pertain to compounds of Formula (D 
wherein Z is halogen. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherem Z is phenyl, m some embodiments the phenyl is optionally substituted with 1 to 5 
substifcents selected from the group consisting of halogen, C M haloalKyl, C M alkylamino, di- 
CM-all^lamino, C M alkyl, C M alkoxy, C M haloalkoxy, C M aliylthio, Cm alkylsulfinyl, C, 
alkylsulfonyl, C M haloalkylmio, Cm haloalkylsulfinyl and C M haloalkylsulfonyl. In some 
embochments the phenyl is optionally substituted with 1 to 3 substituents selected from the 
group consisting of -F, -CI, -Br, -CF 3 , -NHCH 3 , -N(CH 3 ) 2 , -CH 3 , -CH 2 CH 3 , -OCH 3 and 
-OCF 3 . 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherem Z is heteroaryl. In some embodiments the heteroaryl is optionally substituted with 1 
to 5 substituents selected from the group consisting of halogen, C„ haloalkyl C, 



1-4 
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alkylamino, di^-alkylamino, alkyl, alkoxy, C M haloalkoxy, C,_4 alkylthio, 
alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl and Ci^ 
haloalkylsulfonyl. In some embodiments the phenyl is optionally substituted with 1 to 3 
substituents selected from the group consisting of -F, -CI, -Br, -CF 3 , -NHCH 3 , -N(CH 3 ) 2 , 
-CH 3 , -CH 2 CH 3 , -OCH 3 and -OCF 3 . 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein R x is H. In some embodiments, compounds of the present invention can be 
represented by Formula (TVp) as illustrated below: 

Q 

OR 2 




(TVp) 

wherein each variable in Formula (TVp) has the same meaning as described herein, supra and 
infra. 

Sojne embodiments of the present invention pertain to compounds of Formula (T) 
wherein Ri is hydroxyl. In some embodiments, compounds of the present invention can be 
represented by Formula (IVq) as illustrated below: 




(IVq) 

wherein each variable in Formula (IVq) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (I) 
wherein Ri is halogen. In some embodiments R x is F, CI or Br. In still further embodiments, 
Ri is F (a fluorine atom). In some embodiments, compounds of the present invention can be 
represented by Formula (IVr) as illustrated below: 

R 




(IVr) 

wherein each variable in Formula (IVr) has the same meaning as described herein, 
supra and infra. 
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Some embodiments of the present invention pertain to compounds of Formula 00 
wherein R, is alkyl. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein Ri is C,., haloalkyl. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein R 2 is H. In some embodiments, compounds of the present invention can be 
represented by Formula (IVs) as illustrated below: 

O 

Ri /-° H 



1 J m l J n H 



(TVs) 

wherein each variable in Formula (TVs) has the same meaning as described herein, supra and 
infra. 

Some embodiments of the present invention pertain to compounds of Formula (T) 
wherein R 2 is Cus.alkyl. 

CHEMISTRY OF THE PRESENT INVENTION 
Tautomers 

Although compounds of the present invention of Formula (I) are depicted as one 
compound, it is well understood and appreciated in the art that pyrazoles can exist in various 
tautomeric forms. Two possible tautomeric forms are illustrated below: 




rwi 

' m ' n 
(VTb) 

Accordingly, tautomeric forms can have corresponding nomenclature, for example, Formula 
(Via) and Formula (VIb) can be represented by Ihe general chemical names l#-pyrazole and 
2#-pyrazole respectively. Therefore, for convenience, compounds presented herein by 
Formula (£) are understood to include all tautomers and furthermore, these tautomers and 
various nomenclature designations are within the scope of the present invention. 

Enantiomers, Diastereomers and mixtures thereof: 

Compounds of Formula (T) may have one or more chiral centers, and therefore exist 
as enantiomers or diastereomers. The invention is understood to extend to all such 
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enantiomers, diastereomers and mixtures thereof, including racemates. Formula (T) and the 
formulae described herein, supra, are intended to represent all individual isomers and 
mixtures thereof, unless stated or shown otherwise. 

Racemic mixtures can be resolved into the optical pure enatiomers by known 
methods, for example, by separation of diastereomeric salts thereof with an optically active 
acid, and liberating the optically active amine compound by treatment with a base. Another 
method for resolving racemates into the optical pure enatiomers is based upon 
chromatography on an optically active matrix or chiral support. Certain racemic compounds 
of the present invention can thus be resolved into their optical antipodes, e.g., by fractional 
crystallization of d- or 1- (tartrates, mandelates, or camphorsulphonate) salts for example. The 
compounds of the present invention may also be resolved by the formation of diastereomeric 
amides or ester by reaction of the compounds of the present invention with an optically active 
activated carboxylic acid such as that derived from (+) or (-) phenylalanine, (+) or (-) 
phenylglycine, (+) or (-) camphanic acid or by the formation of diastereomeric carbamates by 
reaction of the compounds of the present invention with an optically active chloroformate or 
. .the like subsequently hydrolyzed. 

Additional methods for the resolution of optical isomers, known to those skilled in the 
art can be used, and will be apparent to the average worker skilled in the art. Such methods 
include those discussed by J. Jaques, A. Collet, and S. Wilen in "Enantiomers, Racemates, 
and Resolutions", John Wiley and Sons, New York (1981). 

Synthesis of Compounds of Formula (I) 

The compounds of the present invention can be readily prepared according to a 
variety of synthetic regimes, all of which would be familiar to one skilled in the art. The 
chemical and patent literature quotes numerous procedures for the synthesis of pyrazole 
carboxylic acids and esters. Some of these articles include: Ashton and co-workers, J. Med 
Chem. 1993, 36, 3595-3605; Seki and co-workers, Chem. Pharm. Bull, 1984, 32, 1568; and 
Wiley and Hexner, Org. Syn Coll IV, 1963, 351. 

Also provided is a novel procedure for the preparation of novel pyrazoles of Formula 

(D. 

In the illustrated syntheses outlined below, the labeled substituents have the same 
identifications as set out in the definitions of the compound described above for Formula (I). 
The methods described below can be used for the preparation of compounds of the invention. 

One method that can be used to prepare compounds of Formula (I) utilizes 
intermediates of Formula (A) as illustrated in Reaction Scheme (1) below: 
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Z ^ J.XJ 1 Rl O NH 2 NH 2 \_ ^ D 

(A) " 

0) 

Reaction Scheme (1) 

Compounds of Fonnula (I) can be prepared by treating the 2,4-diketo ester or acid 
[R 2 = alkyl or H respectively, (A)] with hydrazine (B) under various conditions. For example 
the solvent may optionally be present or absent. In the instance that the solvent is absent then 
the hydrazine (B) serves both as a reactant and as the solvent. Typically, under these 
condrtions hydrazine would be present in molar excess. In the instance when the solvent is 
present, the solvent can be a polar solvent and is generally a C.-Q alcohol. Some typical 
solvents can be selected from, but not limited to, the group consisting of methanol, ethanol 
butanol,pentanol,hexanol,2-methoxyethanol, 1-propanol and 2-propanol. In some instances 
.tcanbebeneficialtoincludethepresenceofanacid. Some representative examples of acids 
that can be used can be selected from the group consisting of hydrochloric acid, hydrobromic 
acxd, acetic acid and trifluoroacetic acid. The reaction temperature generally ranges from 
about 20'C to about 1 60°C, and for convenience, the reaction temperature is typically the 
reflux temperature of the reaction mixture. 

The 2,4-diketo esters or acids (A) are commercially available or can be obtained by 
methods known in the art, Seki and co-workers, Chan. Pharm. Bull, 1984, 32 1568 It is 
appreciated that a group on the Z-rY] m -X-rW] n - chain of (A) can be protected by methods 
known in the art if such protection is required. 

One particular feature of 2,4-diketo esters or acids (A) is that a diverse number of R, 
groups can be introduced by a variety of methods known in the art, such as, alkylation as 
shown m Reaction Scheme (2) below: 



^ (A) (In this example, 

i> , o RiisnotH) 
Reaction Scheme (2) 

The alkylation step as shown in Reaction Scheme (2) is similar to and in some instances 
rtenucal to that described in the preparation of intermediate (F), infra. 

Utilizing a similar starting material as in Reaction Scheme (1) an alternative method 
can be used to prepare compounds of Formula (I) as illustrated in Reaction Scheme (3) 
below: 
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10 



15 



20 



o o 

(C) 



H 2 NOR 10 
0>) 



NH 2 NH 2 
(B) 



O NOR 10 



Ri =H 




NH 2 NH 2 
„ (B) 
(Ri is not H) 



(E) 



Ri— LG 
(Ri is not H) 



i Ri u 



25 



O NOR10 
(F) (Ri is not H) 
Reaction Scheme (3) 

Compounds of Formula (I) can be prepared by treating 2,4-diketo ester or acid (Q, 
preferably the ester, with an alkoxyamine of Formula (D) where R 10 is C,-C 8 alkyl, leading to 
2-(methoxyimino) intermediate of Formula (E). Typically, the alkoxyamine is methoxyamine 
(i.e., O-methyl hydroxylamine) wherein R J0 is methyl. This step is typically conducted in the 
presence of a drying agent to concomitantly remove the water formed during the process; 
examples of a drying agent that can be used include molecular sieves, magnesium sulfate and 
the like. In the subsequent step, the intermediate of Formula (E) can be functionalized with 
Ri .utilizing methods known in the art. One example may use R-LG, wherein LG is a leaving 
group, such as, iodo, bromo, mesylate and the like, in the presence of a base and a polar 
solvent. Typical bases can be selected from, potassium carbonate, sodium carbonate, sodium 
hydroxide, potassium hydroxide, lithium hydroxide, IDA, sodium methoxide, sodium 
ethoxide and the like; and the polar solvent can be dimethylformamide, dimethylsulfoxide, 
THF and the like. It is understood that this step is optional since in some embodiments of the 
invention R, is H. In this context, as depicted in Reaction Scheme (3), intermediate (E) can 
be converted to a compound of Formula (S) wherein R 2 is H using hydrazine (B). This step 
can be performed under heating conditions in an alcoholic solvent as described above in 
Reaction Scheme (1). Optionally, an acid can be present, such as HC1. Similarly, in the 
example where R, is not H, intermediate (F) can be treated with hydrazine (B) in a manner as 
described above to provide compounds of Formula (I) where Rj is a group other than H. 

It is understood that in reference to Reaction Scheme (3), a compound of Formula (C) 
can be functionalized with R, as described above prior to treating with alkoxyamine (D) to 
give the same intermediate (F). Absent any chemical reason that would be known in the art, 
the order of the steps can be changed and can be more a matter of convenience than necessity 
[i.e., (C) to (E) to (F); or (C) to (A) to (F)]. 
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A novel method for the preparation of compounds of Formula (I) is shown in 
Reaction Scheme (4). 

1. NH 2 NH 2 
O O (B) 

Z fvffwf— R ' R 2 <Ar OR ' R2notH . 

I J m l J n 2 H 2. Hydrolysis 

° R 2 = H 

(G) (H) 

Reaction Scheme (4) 

In this procedure, ketone (G) is allowed to react with a base, such as sodium methoxide or 
other alkali metal alkoxide, in the presence of oxalate (H). The resulting mixture is treated 
with hydrazine (B) to compounds of the present invention wherein R 2 is alkyl. As an optional 
step, the ester can be converted to the carboxylic acid by methods known in the art. 

Another method for the preparation of compounds of Formula (T) is set forth in 
Reaction Scheme (S) and is intended to be illustrative and not limited. 




XX- 



,0 

0-R 2 

(L) 




Preferrably 

° ° R 2 is alkyl 

(J) (K) 
10 Reaction Scheme (5) 

Compounds of Formula (T) can be prepared by treating a nitroso sulfonamide (L) 
with base to give a substituted diazoalkane (K). A wide variety of functionality can be 
present in this synthesis, for example, G can be (CH 3 0) 2 CH- as shown in Example infra. 
Once formed, the substituted diazoalkane (K) can undergo a cycloaddition process with 
15 alkyne (L) to give pyrazole (M). A variety of alkynes can be either prepared or purchased 
from commercial sources to introduce the R, group as defined herein. Preferrably, R, in 
Reaction Scheme (5) is H, C M alkyl or C M haloalkyl. 

It is understood that various pyrazoles can be prepared with groups present at the 5- 
position and these groups can be further converted or modified using methods known in the 
20 art into compounds of Formula (T). 

O 

J 




For example, Q can be a group represented by formula H 2 N-[W] n -, wherein "W" and 
" n " have ^ same meaning as used herein. The amine group can be modified with a variety 
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of substituted aldehydes or ketones, such as those commercially available or prepared by 
methods known in the art, through a reductive amination procedure or similar method. 
Further, the amine can also be alkylated with Z-[Y]m-Lg wherein Lg is a leaving group as 
defined herein, supra. In addition, the amine can also be modified with a variety of 
5 electrophils, such as Z-[Y] m -C(0)-Lg (i.e., an acid halide or anhydride), Z-IXIm-S^-Lg 

(i.e., a sulfonyl halide) or Z-[Y].n-N=C=0. In the examples where R 3 is not H, the amine can 
be further substituted with the R 3 group via methods known in the art. In another example, Q 
can be HX-[W]n- wherein X is "-O-" or "-S-" and can be modified via methods known in the 
art to give compounds of Formula (I), for example, via an alkylation procedure with Z-[Y] m - 

10 Lg wherein Lg is a leaving group defined herein, supra or via the Mitsunobu reaction. Li the 
scenario where X is "-S-", conversion can to the corresponding sulfoxide [i.e., X = -S(0)-] or 
sulfone [i.e., X = -S(0) 2 -] can be implemented via oxidation, for example, mCPPA or H 2 0 2 . 
It is understood that the chemistry described for the Q group can be "reversed" or used in an 
"alternative" manner with the corresponding reactant. To illustrate this point, the aldehyde or 

15 ketone group can alternatively be part of the Q group and modified with a variety of amines 
using the similar synthetic procedures described above, such as, reductive amination (see 
Examples, infra). Likewise, in an alternative manner, Q can be Lg-[W] n - and used, for 
example, to alkylate Z-[Y] m -XH. 

Esters of the compounds shown herein, wherein R 2 = alkyl, can be readily converted 

20 to the corresponding carboxylic acids of Formula (I) by methods known in the art, such as 
alkaline hydrolysis using LiOH, NaOH, KOH, and the like. Another method for the 
conversion of an ester to a carboxylic acid of Formula (I) is through the use of acid 
hydrolysis, such as aqueous HC1 and the like. Generally, the solvent is an aqueous mixture 
with a polar solvent as described above. 

25 The various organic group transformations and protecting groups utilized herein can 

be performed by a number of procedures other than those described above. References for 
other synthetic procedures that can be utihlized for the preparation of intermediates or 
compounds disclosed herein can be found in, for example, Smith, M. B.; and March, J., 
Advanced Organic Chgemistry, 5* Edition, Wiley-Ihterscience (2001); Larock, R.C., 

30 Comprehensive Organic Transformations, A Guide to Functional Group Preparations, 2 nd 

Edition, VCH Publishers, Inc. (1999), or Wuts, P. G. M.; Greene, T. W.; Protective Groups in 
Organic Synthesis, 3 ri Edition, John Wiley and Sons, (1999), all three incorporated in then- 
entirety herein by reference. 

It is understood that the chemistry described here is representative and is not intended 
35 to be limiting in any manner. 

Representative examples of compound of Formula (I) are shown below in TABLE A. 
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TABLE A 



Cmpd# 


Structure 


Chemical Name 


1 


H 


5-Ethylsulfanylmethyl-lH- 
pyrazole-3 -carboxylic acid 


2 


O 

J— OH 

H 


5 -Ethanesulfinylmethyl-IH- 
pyrazole-3 -carboxylic acid 


3 


O 

>-OH 

O H 


5-Ethanesulfonylmethyl-lH- 
pyrazole-3 -carboxylic acid 


4 


O 

V-OH 

H 


5-(2-Oxo-propoxymethyl)~lH- 
pyrazole-3 -carboxylic acid 


5 


O x 

VoH 
H 


5-Prop~2-ynyloxymethyl-lH- 
pyrazole-3-carboxylic acid 


6 


O 

V-OH 

h 2 n^XJn 

& H 


5 -Carbamoyl- 1 H-pyrazole-3 - 
carboxylic acid 


7 


o 

V-OH 

CH3' ^-T-^ Nj 


5-(l-Methylsulfanyl-ethyl)- 
1 H-pyrazole-3 -carboxylic acid 
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1- — ^ 1 S tn J nil ire* 




8 


O 

>-OH 

' H 


— I'henucal Name 

5-C 1 -Methanesulfmyl-ethyl)- 
lH-pyrazole-3-carboxylic acid 


9 


o 

/-OH 

1 ° 1 H 


5-<l -Methanesulfonyl-ethyl). 
lH-pyrazole-3-carboxylic acid 


10 


O 


pyrazole-3-carboxylic acid 


11 


o 

O A H 


5-(2-Carboxy-l,Isii m ethyl- 
ethyl)-lH-pyrazole-3- 
carboxylic acid ! 


12 


o 

O 1 H 


5-(l -Acetoxy-ethyl)-lH- 
pyrazole-3-carboxylic acid 


13 


O 


5-(3-Hydroxy-propyl)-lH- 
pyrazole-3-carboxylic acid 




14 


o 

|T N 
CI H 


5<l-Chloro-3-hydroxy- 
propyl)-lH-pyrazole-3- 
carboxylic acid 
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Cmpd# 



15 



16 



17 



18 



19 



20 



21 



Structure 



HO 





HO 







Chemical Name 



5-(2-Hydroxy-etbyl)-lH- 
pyrazoIe-3-carboxylic acid 



5-(2-Hydroxy-l-methyl-ethyl). 
lH-pyrazole-3-carboxylic acid 



5-(2-Carboxy-l -methyl-vinyl)- 
lH-pyrazole-3-carboxylic acid 



5-Propy lcarbamoylmethyl- 1 H- 
pyrazole-3-carboxylic acid 



5-(2-Amino-vinyl)-lH- 
pyrazole-3-carboxylic acid 



5-(2-Amino-propyl)-lH- 
pyrazole-3-carboxylic acid 



5 -(2-Dimethylamino- 1 -methyl- 
ethyl)- lH-pyrazole-3 - 
carboxylic acid 
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1 Cmpd# 


Structure 




1 zz 


O 

1 /-OH 


J Chemical Name ~| 

j 5-(l-Hydroxy-ethyl>lH- 
pyrazole-3 -carboxylic acid 


23 


V-OH 


5-(l-Hydroxy-l-me%l^thyl)- 
lH-pyrazole-3-carboxylic acid 


24 


' VoH 

H I 


^z-nyaroxy-z-methyZ-. 
| propyl>lH-pyrazole-3- 
| carboxylic acid ! 


.25 


o 1 

1 H 


-Carboxy- 1 -methyl- 
propyl)- lH-pyrazole-3- 
carboxylic acid 



26 




5-(2-Carboxy-vinyl)-lH- 
pyrazole-3 -carboxylic acid 



27 




H 


5-(2-Methoxy-vinyl)-lH- 
pyrazole-3 -carboxylic acid 


28 






5-(3-Acetoxy-propyl)-lH- 
pyrazole-3 -carboxylic acid | 




o 
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Cmp<& 
29 


o 

H 


J Chemical Name 

j 5 -Carbamoylmethyl- 1 H- 
pyrazole-3 -carboxylic acid 


30 


HO Ji .N 

H 


5-Hydroxymethyl-lH- 
pyrazole-3 -carboxylic acid 


31 


o v 

_ J^-OH 
O 

H 


5<2,2-Dimethoxy-ethyl)-lH- j 
pyrazole-3-carboxylic acid 


32 


O^ 
H 


5-(2-Imino-propyl)-lH- 
pyrazole-3 -carboxylic acid 


33 


JVOH j 
H 


5-(2-Amino-2-methyl-propyl)^ 
lH-pyrazole-3-carboxylic acid 


34 


O I 
O r-\ OH 


5-(Ethoxycarbonyl-fluoro- 
methylHH-pyrazole-3- 
carboxylic acid 


35 


o 1 

1 H | 


5-(l-Ethoxycarbonyl-ethyl)- 
lH-pyrazole-3-carboxylic acid 




1 j^° h 

H 


5-Ethoxycarbonylmethyl- 1 H- 
pyrazole-3-carboxylic acid 
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1 CmpcW 
37 


Structure 

O 

j Jr- OH 

S °S^*V^X1n 

IT N 

I S H 


1 Chemical Name 

J 5 -(2-Ethoxycarbonyl-ethyl)- 
lH-pyrazole-3-carboxyIic acid 


38 




5-MethoxymethyMH- j 
pyrazole~3-carboxylic acid 


! 39 


o 

VOH 

? in 

/\ H 


| 5-(l-Methoxycarbonyl-l- 
methyl-ethyl>lH-pyrazole-3- 
carboxylic acid 


40 


O 
>-OH 

u in 

° AN 
HO^ H 


5-(l-Hydroxy-l- 
i methoxycarbonyl-ethyl)-lH- 
| pyrazole-3-carboxylic acid 


41 


O j 


5-(3-Methoxycarbonyl- 
propyl)-lH-pyrazole-3- 
carboxylic acid 


42 


o ! 

O H | 


5-(2-Methoxycarbonyl-vinyl)- 
lH-pyrazole-3-carboxylic acid 


43 


O 1 


5-Dimethylcarbamoylmethyl- 
!H-pyrazole-3-K;arb6xylic acid 


! 44 


O 1 
HOv ^ ! 

Y n 

o H 


i n-ryrazoie-3 ,5 -dicarboxylic 
acid 
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49 



O 
ii 




OH 



5-Ethoxymethyl-lH-pytazole- 
3-carboxylic acid 



5-(2-Methoxy-ethyl)-iH- 
pyrazole-3-carboxylic acid 



5-(3-Methoxy-propyl)-lH- 
pyrazole-3-carboxylic acid 



5-MethylsulfanyhnethyI-lH- 
pyrazole-3-carboxylic acid 



5-Methanesulfinylmethyl-lH- 
pyrazole-3-carboxylic acid 



50 




5-Methanesulfonylmethyl-lH- 
pyrazole-3-carboxylic acid 



5-(2-Methyl5ulfanyl^thyl)- 
lH-pyrazole-3-carboxylic acid 



5-(2-MethanesulfinyI-ethyl)- 
lH-pyrazole-3-carboxylic acid 
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54 



55 



56 



57 



52 



Structure 
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Chemical Name 



5-(2-Methanesulfonyl-ethyl)- 
lH-pyrazole-3-carboxylic acid 



5-(3-Methylsulfanyl-propyl)- 
lH-pyrazole-3-carboxylic acid 



5-(3-MethanesuIfinyl-propy])- 
lH-pyrazole-3-carboxylic acid 



5-(3 -Methanesulfonyl-propyl)- 
lH-pyrazole-3-carboxylic acid 



5-(2-Amino-ethyl)-lH- 
pyrazole-3-carboxylic acid 



58 



59 





5-(2-Methylamino-ethyl)-lH- 
pyrazole-3-carboxylic acid 



5-(2-Dimethylamino-e&yl). 
lH-pyrazole-3-carboxylic acid 



60 
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Cmpd# 
61 


Structure 

o 

>- 


Chemical Name 

5-(3-Oxo-butyl)-lH-pyrazole- 
3-carboxyIic acid 


62 


O 

N 
H 


5-(Ben2ylamino-methyl)-lH- 
pyrazole-3 -carboxylic acid 


63 


H 


5-Methoxymethyl- 1 H- 
pyrazole-3-carboxylic acid 


64 


O 

^O^JL N 
H 


5-Ethoxymethyl-lH-pyrazole- 
3-carboxylic acid 


65 


O 
H 


5-(2,2-Diethoxy-ethyl)-lH- 
pyrazole-3-carboxylic acid 



It is understood that the present invention includes compounds shown in TABLE A 
and corresponding tautomers and esters thereof. 



10 



Compositions of the Present Invention 

Some embodiments of the present invention include a method of producing a 
pharmaceutical composition comprising admixing at least one compound according to any of 
the compound embodiments disclosed herein and a pharmaceutical^ acceptable carrier. 

Formulations can be prepared by any suitable method, typically by uniformly mixing 
the acnve compound(s) with liquids or finely divided solid earners, or both, in the required 
proportions, and then, if necessary, forming the resulting mixture into a desired shape. 

Conventional excipients, such as binding agents, fillers, acceptable wetting agents 
tablettmg lubricants, and disintegrants can be used in tablets and capsules for oral 
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admnustration. Liquid preparations for oral administration can be in the form of solutions 
emulsions, aqueous or oily suspensions, and syrup, Alternatively, the oral prepays can 
be in the form of dry powder that can be reconstituted with water or another suitable liquid 
vehicle before use. Additional additives such as suspending or emulsifying agents, non- 
aqueous vehicles (including edible oils), preservatives, and flavorings and colorants can be 
added to the liquid preparations. Parenteral dosage forms can be prepared by dissolving the 
compound of the invention in a suitable liquid vehicle and filter sterilizing the solution before 
filling and sealing an appropriate vial or ampoule. These are just a few examples of the many 
appropriate methods well known in the art for preparing dosage forms. 

A compound of the present invention can be formulated into pharmaceutical 
compositions using techniques well known to those in the art. Suitable pharmaceutically- 
acceptable carriers, outside those mentioned herein, are known in the art; for example see 
Remington, The Science and Practice of Pharmacy, 20* Edition, 2000, Lippincott Williams & 
Wilkins, (Editors: Gennaro, A. R., et al.). 

While it is possible that a compound for use in the prophylaxis or treatment of the 
present invention may, in an alternative use, be administered as a raw or pure chemical it is 
preferable however to present the compound or "active ingredient" as a pharmaceutical 
formulation or composition further comprising a pharmaceutically acceptable carrier 
Therefore, one aspect of the present invention encompasses pharmaceutical compositions 
comprising a pharmaceutically acceptable carrier in combination with at least one compound 
according to Formula (T): 

O. 

Ri 




a) 

wherein: 

W and Y are independently a slraight or branched chain C U5 alkylene group 
optionally containing one double bond, one triple bond or carbonyl, wherein said C, s 
alkylene group is optionally substituted with halogen, hydroxyl, C M alkyl, C M haloalkyl or 
Q.4 alkoxy; 

X is -NR 3 C(0)-, -C(0)NR 3 , -NR 3 S(0) 2 -, -S^NR,-, -NR 3 C(0)NR4-, -NR 3 C(0)0- 
-OC(0)NR 3 -, _nr 3 , _c (0) , _ CH (OH)-, - C(NH)-, - O-, -S-, -S(0)- or -S(0) 2 -; 

R 3 and R4 are independently H, C M alkyl, phenyl or heteroaryl, wherein each of the 
alkyl, phenyl and heteroaryl are optionally substituted with 1 to 5 substituents selected from 
the group consisting of halogen, hydroxyl, thiol, cyano, nitro, C M haloalkyl, amino, C M 
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alkylamino, di<: M -alkylamino, C» alkyl, C M alkoxy, C« alkenyl, ^ alkynyl, C M 
haloalkoxy, C M alkylthio, Cm alkylsulfrnyl, C M alkylsulfonyl, Cm haloalkylthio, 
haloalkylsulfinyl and C M haloalkylsulfonyl; 

Z is H, halogen, phenyl or heteroaryl, wherein said phenyl and heteroaryl are 
optionally substituted with 1 to 5 substituents selected from the group consisting of halogen 
hydroxy, thiol, cyano, nitro, C M haloalkyl, amino, C M alkylamino, di^-alkvlammo, cj 
alkyl C M alkoxy, ^ alkenyl, alkynyl, C M haloalkoxy, Q, alkylthio, C,, alkylsulfinyl 
alkylsulfonyl, C M haloalkylthio, C M haloalkylsulfinyl and C,, haloalkylsulfonyl; ' 

Rj is H, hydroxyl, halogen, C M alkyl or C M haloalkyl; 

R 2 is H or Cm alkyl and 

"n" and "m" are each independently 0 or 1; or 

a pharmaceutically acceptable salt, solvate or hydrate thereof; 

provided that when X is -NR 3 - then "n" is 1 

Applicant reserves the right to exclude one or more of the compounds from any 
Pharmaceutical composition embodiment; for example, one or more compounds can be 
excluded from any pharmaceutical composition embodiment selected from the group 
consisting of: 

0 R. and R 2 are both H and -fW] n -X-rY] m -Z together is selected from 
the group consisting of: C0 2 H, CCO-C^-O-CsHp, OCH 2 CH 3 , OH 
CH 2 CH 2 CH 2 CH 2 C0 2 H, CH 2 CH 2 CH 2 C0 2 H, CH 2 C0 2 H and CH 2 CH 2 C0 2 H; 

«) R, is CH 3 , R 2 is H and -rW]»-X-rY] m -Z together is selected from the 
group consisting of CH 2 C0 2 H, C(0)CH=CH QH,, C^C^-OCH,, C0 2 H 
C(0)CH 3 , C(0)C^-CH 3 , CCOC^-Br, C(0)C 6H4 -o-Cl, and CCO)^; ' 

m) R, is Br, R 2 is H and -[W] n -X-[Y] m -Z together is C0 2 H; 

iv) Ri is OH, R 2 is H and -[W] D -X-[Y] m -Z together is C0 2 H; 

v) R, is H, R 2 is CH 3 and -[W] 0 -X-rY] m -Z together is selected from the 
group consisting of 2,6-dichloro-4-trifluoromethylphenoxy, C^NH-C^-p- 
OCH 2 CH 3 , NHC(0)CH(CH 3 ) 2 , SCH 3 , C^-C^-Q^n SCH 2 CH 3 
C(0)NH C6 H 5 , CH(OCH 3 ) 2 , CH 2 OC(0)CH 3) C0 2 H, C0 2 CH 3 , C^QH^-NO. 
C(0) C6 H 5 , CH 2 CH 2 C0 2 CH 3 , CH 2 CH 2 CH 2 CH 2 C0 2 CH 3 , CH 2 CH 2 CH 2 C0 2 CH 3 and 
CH 2 C0 2 CH 3 ; 

vi) R, is OH, R 2 is CH 3 and -[W] n -X-[Y] m -Z together is selected from 
the group consisting of CH 2 OCH 2C6 H 5 , CH 2 OCH(CH 3 ) 2 and CH 2 OH; 

vii) R 2 isCH 3 : 

R, is CH 3 and -\W]n-X-[Y] m -Z together is 2,6-dichloro-4- 
trifluoromethylphenoxy; 

R, is I and -[W] n -X-rY] m -Z together is C0 2 C(CH 3 ) 3 ; 



WO 2005/011677 



56 



PCT/US2004/018389 



R, is C(CH 3 ) 3 and 4W] n -X-[Y] m -Z together is formyl; 
R, is Br and -[W] n -X-[Y] m -Z together is C0 2 CH 3 ; 
and 

R, is CH 2 CH 2 CH 2 CH 3 and -[W] n -X-[Y] m -Z together is 

formyl;. 

™ 0 Rn S H;B a isCH i CH 1 and-tW].-X- m „-Z to ge t he r i SS clcc te dfr„ m 
Regroup consisting of CH,SCH,CH„ OCH^CH-CH, CH^Ct^OH 
CHjCHiCHO, CftCHCT,, OCH,. C(0)CH,Br, O^CH,,, formyl, OH, 

W CH^OCH,, C(0)CH„ 

C(0)C^ s andC(0)NHCH,CC>,CH,CH,. 

Jx) Ri is CH„ R, is CH2CH, and -[W]„-X-CY] m -Z .ogefter is MlKted 
from the group oonaisnng of CH(OH)C 1 H 4 -,-N(CH,) ! , 0(0)0^0(0)01, 
CC,CS,C, Hs , CO,CH„ 0(0)0^,0*. 0(O)CH„ C(0)C^CH„ 0(0^- 
o-Br, 0(0)0^-0, qojCH,^, 0(0)0^, and 0(0)0*; 

x) R 2 is CH 2 CH 3 : 

Ri is I and-[W] n -X-[Y] m -Z together is C0 2 CH 2 CH 3 ; 

R, is CF 3 and-[W] n -X-[Y] m -Z together is C0 2 CH 2 CH 3 ; and 

Rl is Br md -fW] n -X-[Y] m -Z together is C0 2 CH 2 CB 3 - 

xi) Rl is OH, R 2 is CH 2 CH 3 and -[^.-X-^-Z together is selected 
from the group consisting of C(0) Cfi H 5 , C(0)NH 2 and C0 2 CH 2 CH 3 ; 

xii) Ri is H, R 2 is C(CH 3 ) 3 and.fWVX-m.n-Z together is selected from 
the group consisting of C0 2 C(CH 3 ) 3j C(0)NHC(0)CH 3 and C(0)NH 2 - and 

CCnr T 1 ^ ^ R2 " CMWHW3a » Md -tW] n -X-rY] m -Z together is 

^**I^^.«-^rfta*«^« 1 ,, 111 « l-tall-h . 

adm ^-«-wo r pu re o^, i t ispr ^ teto ^ tocol ^ OT 
mgtethenr as a pharmaceutical formulation or composition. 

Tha invention provides phannaceuueal formulations comprising a compound of me 
tnventton or a pharmaceudcally acceptable sal, or derivative thereof together with one or 
more phanuaceuhcaUy acceptable canters therefor. The carries) mus, be -accept in the 
«. of hemg compare with the other ingredients of the formation and not overly 
deleterious to the recipient thereof. 

Phatmacau^fontrntaflonsmoludethx^ suitable for «nU,rechU, nasal, topicaj 
(mcludmg buccal and sub-lingua,), vaginal or parenteta, (including intramuscular sub- 
cutaneous and intravenous) administration or in a fonn suitable for administration by 
mhalahon. insufflation or by a nansdermal patch. Ttansdetmal patches dispense a drug a, a 
contreDcd rate by presenting „. ^ for abs0Iplfon fc m ^.^ ^ ^ ^ 
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of degradation of the drug. Typically, transdermal patches comprise an impermeable backing 
layer, a single pressure sensitive adhesive and a removable protective layer with a release 
liner. One of ordinary skill in the art will understand and appreciate the techniques 
appropriate for manufacturing a desired efficacious transdermal patch based upon the needs of 



the artisan. 



The compounds of the invention, together with a conventional adjuvant, carrier, or 
diluent, may thus be placed into the form of pharmaceutical formulations and unit dosages 
thereof, and in such form can be employed as solids, such as tablets or filled capsules, or 
liquids such as solutions, suspensions, emulsions, elixirs, gels or capsules filled with the 

10 same, all for oral use, in the form of suppositories for rectal administration; or in the form of 
sterile injectable solutions for parenteral (including subcutaneous) use. Such pharmaceutical 
compositions and unit dosage forms thereof may comprise conventional ingredients in 
conventional proportions, with or without additional active compounds or principles, and such 
unit dosage forms may contain any suitable effective amount of the active ingredient 

15 commensurate with the intended daily dosage range to be employed. 

For oral adminislxation, the pharmaceutical composition can be in the form of, for 
example, a tablet, capsule, suspension or liquid. The pharmaceutical composition is 
preferably made in the form of a dosage unit containing a particular amount of the active 
ingredient. Examples of such dosage units are capsules, tablets, powders, granules or a 

20 suspension, with conventional additives such as lactose, mannitol, corn starch or potato 

starch; with binders such as crystalline cellulose, cellulose derivatives, acacia, corn starch or 
gelatins; with disintegrators such as com starch, potato starch or sodium carboxymethyl- 
cellulose; and with lubricants such as talc or magnesium stearate. The active ingredient may 
also be administered by injection as a composition wherein, for example, saline, dextrose or 

25 water can be used as a suitable pharmaceutically acceptable carrier. 

Compounds of the present invention or a solvate or physiologically functional 
derivative thereof can be used as active ingredients in pharmaceutical compositions, 
specifically as RUP25 receptor agonists. By the term "active ingredient" is defined in the 
context of a "pharmaceutical composition" and shall mean a component of a pharmaceutical 

30 composition that provides the primary pharmacological effect, as opposed to an "inactive 
ingredient" which would generally be recognized as providing no pharmaceutical benefit 

The dose when using the compounds of the present invention can vary within wide 
limits, and as is customary and is known to the physician, it is to be tailored to the individual 
conditions in each individual case. It depends, for example, on the nature and severity of the 

35 illness to be treated, on the condition of the patient, on the compound employed or on whether 
an acute or chronic disease state is treated or prophylaxis is conducted or on whether further 
active compounds are aciministered in addition to the compounds of the present invention. 
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Representative doses of the present invention include, but not limited to, about 0.001 mg to 
about 5000 mg, about 0.001 to about 2500 mg, about 0.001 to about 1000 mg, 0.001 to about 
500 mg, 0.001 mg to about 250 mg, about 0.001 mg to 100 mg, about 0.00 1 mg to about 50 
mg, and about 0.001 mg to about 25 mg. Multiple doses can be administered during the day 
especially when relatively large amounts are deemed to be needed, for example 2 3 or 4 
doses. Depending on the individual and as deemed appropriate from the patient's physic'ian 
or care-giver it may be necessary to deviate upward or downward from the doses described 
herein. 

The amount of active ingredient, or an active salt or derivative thereof, required for 
use m prophylaxis or treatment will vary not only with the particular salt selected but also 
with the route of administration, the nature of the condition being treated and the age and 
condition of the patient and will ultimately be at the discretion of the attendant physician or 
clinician, m general, one skilled in the art understands how to extrapolate in vivo data 
obtained in a model system to another, for example, an animal model to a human. Typically 
annual models include, but are not limited to, the rodents diabetes models as described in 
Example 15, infra; the mouse artherosclerosis model as described in Example 16, infra- or the 
m vtvo animal arthosclerosis model as described in Example 17, infra. In some 
circumstances, these extrapolations may merely be based on the weight of the animal model 
xn comparison to another, such as a mammal, preferably a human, however, more often, these 
extrapolations are not simply based on weight differences, but rather incorporate a variety of 
factors. Representative factors include the type, age, weight, sex, diet and medical condition 
of the patient, the severity of the disease, the route of adminisfration, pharmacological 
considerations such as the activity, efficacy, pharmacokinetic and toxicology profiles of the 
particular compound employed, whether a drug delivery system is utilized, on whether an 
acute or chronic disease state is being treated or prophylaxis is conducted or on whether 
further achve compounds are administered in addition to the compounds of the Formula 0) 
and as part of a drug combination. The dosage regimen for treating a disease condition with 
the compounds and/or compositions of this invention is selected in accordance with a variety 
factors, such as, those cited above. Thus, the actual dosage regimen employed may vary 
widely and therefore may deviate from a preferred dosage regimen and one skilled in the art 
will recognize that dosage and dosage regimen outside these typical ranges can be tested and 
where appropriate, can be used in the methods of this invention. 

The desired dose may conveniently be presented in a single dose or as divided doses 
administered at appropriate intervals, for example, as two, three, four or more sub-doses per 
day. The sub-dose itself can be further divided, e.g., into a number of discrete loosely spaced 
admmistrations. The daily dose can be divided, especially when relatively large amounts are 
administered as deemed appropriate, into several, for example 2, 3 or 4, part administrations 
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If appropriate, depending on individual behavior, it can be necessary to deviate upward or 
downward from the daily dose indicated. 

The compounds of the present invention can be administrated in a wide variety of oral 
and parenteral dosage forms. It will be obvious to those skilled in the art that the following 
dosage forms may comprise, as the active component, either a compound of the invention or a 
pharmaceutically acceptable salt of a compound of the invention. 

For preparing pharmaceutical compositions from the compounds of the present 
invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid form 
preparations include powders, tablets, pills, capsules, cachets, suppositories, and dispersible 
granules. A solid carrier can be one or more substances which may also act as diluents, 
flavouring agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet 
disintegrating agents, or an encapsulating material. 

In powders, the carrier is a finely divided solid which is in a mixture with the finely 
divided active component. 

In tablets, the active component is mixed with the carrier having the necessary 
binding capacity in suitable proportions and compacted to the desire shape and size. 

The powders and tablets may contain varying percentage amounts of the active 
compound. A representative amount in a powder or tablet may contain from 0.5 to about 90 
percent of the active compound; however, an artisan would know when amounts outside of 
this range are necessary. Suitable carriers for powders and tablets are magnesium carbonate, 
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and the 
like. The term "preparation" is intended to include the formulation of the active compound 
with encapsulating material as carrier providing a capsule in which the active component, 
with or without carriers, is surrounded by a carrier, which is thus in association with it. 
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and 
lozenges can be used as solid forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as an admixture of fatty acid 
glycerides or cocoa butter, is first melted and the active component is dispersed 
homogeneously therein, as by stirring. The molten homogenous mixture is then poured into 
convenient sized molds, allowed to cool, and thereby to solidify. 

Formulations suitable for vaginal administration can be presented as pessaries, 
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient 
such carriers as are known in the art to be appropriate. 

Liquid form preparations include solutions, suspensions, and emulsions, for example, 
water or water-propylene glycol solutions. For example, parenteral injection liquid 
preparations can be formulated as solutions in aqueous polyethylene glycol solution. 
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be formulated according to the known art using suitable dispersing or wetting agents and 
-spending agents, "nr. ^ tajecbbfe prcpatatjon may ^ ^ ^ ^ 

or suspense in a nontoxic parenteral accept. dfllKnt or ^ fc Js a 

arc wator, Ringers solution, and isotonic sodium chloride solution. to addition, storue. feed 
o.ls arc conventional* employed as a ao.ve„, w snspending medium. For ^ pmpose my 
Wand fixed oil can be employed including mono . . digly<:eri<ies fc 

acds snch as oleic acid find use in the preparation of injcotables. 

lire compounds according to the present invention may thus be formulated for 
parenteral administration (eg. by injection, for example bolus injection or continuous 
mtoon) and can be presented in urn, dose form in ampouies, pre-filled syringes, small 
volume infusion or in mum-dose containers with an added proactive. n,c composing 
may take such forms as suspensions, solutions, or emulsions in o«y or aqueous vehicles and 
may contain formulatory agents such as suspending, stabilizing and/or dispersing agents 
. Amatively, the active ingredient can be in powder form, obtained by aseptic isolation of 
startle solid or by lyophilization from sohrtion, for constitution with a suitable vehicle e . 
stenle, pyrogen-fiee water, before use. 

Aqneoua solutions suitable for oral uae can be prepared by disaolving the active 
compound in wator and adding suitable coioranta, flavours, ^biUztog ^ ageMs , 
as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the finely 
dmded active component in water with viscous material, such as natural or synthetic gums 
resms, methylcellulose, sochum carboxymethylcellulose, or other well known suspending ' 
agents. & 

Also included are solid form preparations which are intended to be converted, shortly 
before use, to liquid form preparations for oral administration. Such liquid forms include 
soluhons, suspensions, and emulsions. Hxese preparations may contain, in addition to the 
actnre component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners 
dispersants, thickeners, solubilizing agents, and the like. 

For topical administration to the epidermis the compounds according to the invention 
can be formulated as ointments, creams or lotions, or as a transdermal patch. 

Ointments and creams may, for example, be formulated with an aqueous or oily base 
wtfh the addition of suitable thickening and/or gelling agents. Lotions can be formulated with 
an aqueous or oily base and will in general also contain one or more emulsifying agents 
stable agents, dispersing agents, suspending agents, thickening agents, or coloring agents 

Formulations suitable for topical administration in the mouth include lozenges 
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comprising active agent in a flavored base, usually sucrose and acacia or tragacanth; pastilles 
comprising the active ingredient in an inert base such as gelatin and glycerin or sucrose and 
acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier. 

Solutions or suspensions are applied directly to the nasal cavity by conventional 
means, for example with a dropper, pipette or spray. The formulations can be provided in 
single or multi-dose form. In the latter case of a dropper or pipette, this can be achieved by 
the patient administering an appropriate, predetermined volume of the solution or suspension. 
In the case of a spray, this can be achieved for example by means of a metering atomizing 
spray pump. 

Administration to the respiratory tract may also be achieved by means of an aerosol 
formulation in which the active ingredient is provided in a pressurized pack with a suitable 
propellant. If the compounds of the Formula (I) or pharmaceutical compositions comprising 
them are administered as aerosols, for example as nasal aerosols or by inhalation, this can be 
carried out, for example, using a spray, a nebulizer, a pump nebulizer, an inhalation apparatus, 
a metered inhaler or a dry powder inhaler. Pharmaceutical forms for administration of the 
compounds of the Formula a) as an aerosol can be prepared by processes well-known to the 
person skilled in the art. For their preparation, for example, solutions or dispersions of the 
compounds of the Formula (T) in water, water/alcohol mixtures or suitable saline solutions 
can be employed using customary additives, for example benzyl alcohol or other suitable 
preservatives, absorption enhancers for increasing the bioavailability, solubilizers, dispersants 
and others, and, if appropriate, customary propellants, for example include carbon dioxide, 
CFC's, such as, dichlorodifluoromethane, trichlorofluoromethane, or 
dichlorotetrafluoroethane; and the like. The aerosol may conveniently also contain a 
surfactant such as lecithin. The dose of drug can be controlled by provision of a metered 
valve. 

In formulations intended for administration to the respiratory tract, including 
intranasal formulations, the compound will generally have a small particle size for example of 
the order of 10 microns or less. Such a particle size can be obtained by means known in the 
art, for example by micronization. When desired, formulations adapted to give sustained 
release of the active ingredient can be employed. 

Alternatively the active ingredients can be provided in the form of a dry powder, for 
example, a powder mix of the compound in a suitable powder base such as lactose, starch, 
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrroUdone (PVP). 
Conveniently the powder carrier will form a gel in the nasal cavity. The powder composition 
can be presented in unit dose form for example in capsules or cartridges of, e.g., gelatin, or 
blister packs from which the powder can be administered by means of an inhaler. 

The pharmaceutical preparations are preferably in unit dosage forms. In such form, 
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the preparation is subdivided into unit doses containing appropriate quantities of the active 
component. The unit dosage form can be a packaged preparation, the package containing 
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or 
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it 
can be the appropriate number of any of these in packaged form. 

Tablets or capsules for oral administration and liquids for intravenous administration 
are preferred compositions. 

Compounds of the present invention can be converted to "pro-drugs." The term "pro- 
drugs" refers to compounds that have been modified with specific chemical groups known in 
the art and when administered into an individual these groups undergo biotransformation to 
give the parent compound. Pro-drugs can thus be viewed as compounds of the invention 
containing one or more specialized non-toxic protective groups used in a transient manner to 
alter or to eliminate a property of the compound. In general, the "pro-drug" approach is 
utilized to facilitate oral absorption. A thorough discussion is provided in T. Higuchi and V. 
Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the A.C.S. Symposium Series, and 
in Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical 
Association and Pergamon Press, 1987, both of which are hereby incorporated by reference in 
their entirety. 



Combination Therapy - Prophylaxis and Treatment: 

While the compounds of the present invention can be administered as the sole active 
pharmaceutical agent (i.e., mono-therapy), they can also be used in combination with other 
pharmaceutical agents (i.e., combination-therapy), such as, for the treatment of the 
diseases/conditions/disorders described herein. Therefore, another aspect of the present 
invention includes methods of prophylaxis and/or treatment of metabolic related diseases 
comprising administering to an individual in need of such prophylaxis and/or treatment a 
therapeutically effective amount of a compound of the present invention in combination with 
one or more additional pharmaceutical agent as described herein. 

Suitable pharmaceutical agents that can be used in combination with the compounds 
of the present invention include anti-obesity agents such as apolipoprotein-B 
secretion/microsomal triglyceride transfer protein (apo-B/MTP) inhibitors, MCR-4 agonists, 
cholescystokinin-A (CCK-A) agonists, serotonin and norepmephrine reuptake inhibitors (for 
example, sibutramine), sympathomimetic agensts, p 3 adrenergic receptor agonists, dopamine 
agonists (for example, bromocriptine), melanocyte-stimulating hormone receptor analogs, 
cannabinoid 1 receptor antagonists [for example, SR141716: iST-(piperidin-l-yl)-5-(4- 
cWorophenyl)-l-(2,4-dicMorophenyl)-4^ 
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concentrate hormone antagonists, leptons (the OB protein), leptin analogues, leptin receptor 
agomsts, galanin antagonists, lipase inhibitors (such as tetrahydrolipstatin, i.e., Orlistat) 
anorectic agents (such as a bombesin agonist), Neuropeptide-Y antagonists, thyromimenc 
agents, dehydroepiandrosterone or an analogue thereof, glucocorticoid receptor agonists or 
antagomsts, orexin receptor antagonists, urocortm binding protein antagonists, glucagon-like 
pephde-1 receptor agonists, ciliary neurotrophic factors (such as Axokine™ available from 
Regeneron Pharmaceuticals, Inc., Tanytown, NY and Procter & Gamble Company 
Cincinnati, OH), human agouti-related proteins (AGRP), ghrelin receptor antagonists 
histamine 3 receptor antagonists or reverse agonists, neuromedin U receptor agonists ' 
noradrenergic anorectic agents (for example, phentermine, mazindol and the like) and appetite 
suppressants (for example, bupropion). 

Other anti-obesity agents, including the agents set forth infra, are well known, or will 
be readily apparent in light of the instant disclosure, to one of ordinary skill in the art 

In some embodiments, the anti-obesity agents are selected from the group consisting 
of orhstat, sibutramine, bromocriptine, ephedrine, leptin, and pseudoephedrine. In a further 
embodiment, compounds of the present invention and combination therapies are administered 
in conjunction with exercise and/or a sensible diet. 

It is understood that the scope of combination-therapy of the compounds of the 
present invention with other anti-obesity agents, anorectic agents, appetite suppressant and 
related agents is not limited to those listed above, but includes in principle any combination 
with any pharmaceutical agent or pharmaceutical composition useful for the treatment of 
overweight and obese individuals. 

Other suitable pharmaceutical agents, in addition to anti-obesity agents, that can be 
used in combination with the compounds of the present invention include agents useful in the 
prophylaxis or treatment of concomitant disorders. Treatment of such disorders include the 
use of one or more pharmaceutical agents known in the art that belong to the classes of drugs 
referred to, but not limited to, the following: sulfonylureas, meglitinides, biguanides a- 
glucosidase inhibitors, peroxisome proliferators-activated receptor-y (i.e., PPAR^) agonists 
msulm, insulin analogues, HMG-CoA reductase inhibitors, cholesterol-lowering drugs (for ' 
example, fibrates that include: fenofibrate, bezafibrate, gemfibrozil, clofibrate and the like- 
bile acid sequestrants which include: cholestyramine, colestipol and the like; and niacin) ' 
antiplatelet agents (for example, aspirin and adenosine diphosphate receptor antagonists that 
mclude: clopidogrel, nclopidine and the like), angiotensin-converting enzyme inhibitors 
angiotensin H receptor antagonists and adiponectin. In accordance to one aspect of the 
present invention, a compound of the present can be used in combination with a 
pharmaceutical agent or agents belonging to one or more of the classes of drugs cited herein 
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It is understood that the scope of combination-therapy of the compounds of the 
present invention with other pharmaceutical agents is not limited to those listed herein, supra 
or infra, but includes in principle any combination with any pharmaceutical agent or 
pharmaceutical composition useful for the treatment of diseases, conditions or disorders that 

5 are linked to metabolic-related disorders. 

Some embodiments of the present invention include methods of prophylaxis or 
treatment of a disease, disorder or condition as described herein comprising administering to 
an individual in need of such prophylaxis or treatment a therapeutically effect amount or dose 
of a compound of the present invention in combination with at least one pharmaceutical agent 

.0 selected from the group consisting of: sulfonylureas, meglitinides, biguanides, a-glucosidase 
inhibitors, peroxisome proliferators-activated receptor-y (i.e., PPAR-y) agonists, insulin, 
insulin analogues, HMG-CoA reductase inhibitors, cholesterol-lowering drugs (for example, 
fibrates that include: fenofibrate, bezafibrate, gemfibrozil, clofibrate and the like; bile acid 
sequestrants which include: cholestyramine, colestipol and the like; and niacin), antiplatelet 

15 agents (for example, aspirin and adenosine diphosphate receptor antagonists that include: 

clopidogrel, ticlopidine and the like), angiotensin-converting enzyme inhibitors, angiotensin II 
receptor antagonists and adiponectin. In some embodiments, the pharmaceutical composition 
further comprises one or more agents selected from the group consisting of a-glucosidase 
inhibitor, aldose reductase inhibitor, biguanide, HMG-CoA reductase inhibitor, squalene 

10 synthesis inhibitor, fibrate, LDL catabolism enhancer, angiotensin converting enzyme 
inhibitor, insulin secretion enhancer and thiazolidinedione. 

One aspect of the present invention encompasses pharmaceutical compositions 
comprising at least one compound according to Formula (I), as described herein. In some 
embodiments, the pharmaceutical composition further comprises one or more agents selected 

15 from the group consisting of, for example, a-glucosidase inhibitor, aldose reductase inhibitor, 
biguanide, HMG-CoA reductase inhibitor, squalene synthesis inhibitor, fibrate, LDL 
catabolism enhancer, angiotensin converting enzyme inhibitor, insulin secretion enhancer and 
thiazolidinedione. 

Suitable pharmaceutical agents that can be used in conjunction with compounds of 
JO the present invention include a-glucosidase inhibitors. a-GIucosidase inhibitors belong to the 
class of drugs which competitively inhibit digestive enzymes such as a-amylase, maltase, a- 
dextrinase, sucrase, etc. in the pancreas and or small infesting. The reversible inhibition by a- 
glucosidase inhibitors retard, diminish or otherwise reduce blood glucose levels by delaying 
the digestion of starch and sugars. Some representative examples of a-glucosidase inhibitors 
>5 include acarbose, N-(l ,3-dihydroxy-2-propyl)valiolamine (generic name; voglibose), miglitol, 
and a-glucosidase inhibitors known in the art. 
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Suitable pharmaceutical agents that can be used in conjunction with compounds of 
the present invention include sulfonylureas. The sulfonylureas (SU) are drugs which promote 
secretion of insulin from pancreatic p cells by transmitting signals of insulin secretion via SU 
receptors in the cell membranes. Examples of the sulfonylureas include glyburide , glipizide, 
glimepiride and other sulfonylureas known in the art. 

Suitable pharmaceutical agents that can be used in conjunction with compounds of 
the present invention include the meglitinides. The meglitinides are benzoic acid derivatives 
represent a novel class of insulin secretagogues. These agents target postprandial 
hyperglycemia and show comparable efficacy to sulfonylureas in reducing HbA lc . Examples 
of meglitinides include repaglinide, nateglinide and other meglitinides known in me art. 

Suitable pharmaceutical agents that can be used in conjunction with compounds of 
the present invention include the biguanides. The biguanides represent a class of drugs that 
stimulate anaerobic glycolysis, increase the sensitivity to insulin in the peripheral tissues, 
inhibit glucose absorption from the intestine, suppress of hepatic gluconeogenesis, and inhibit 
fatty acid oxidation. Examples of biguanides include phenformin, metforrnin, buformin, and 
biguanides known in the art. 

Suitable pharmaceutical agents that can be used in conjunction with compounds of 
the present invention include the a-glucosidase inhibitors. The a-glucosidase inhibitors 
competitively inhibit digestive enzymes such as a-amylase, maltase, a-dextrinase, sucrase, 
etc. in the pancreas and or small intestine. The reversible inhibition by a-glucosidase 
inhibitors retard, diminish or olherwise reduce blood glucose levels by delaying the digestion 
of starch and sugars. Examples of a-glucosidase inhibitors include acarbose, N-(l,3- 
dihydroxy-2-propyl)valiolamine (generic name; voglibose), miglitol, and a-glucosidase 
inhibitors known in the art. 

Suitable pharmaceutical agents that can be used in conjunction with compounds of 
the present invention include the peroxisome proliferators-activated receptor-y (i.e., PPARyy) 
agonists. The peroxisome proUferators-activated receptor-y agonists represent a class of 
compounds that activates the nuclear receptor PPAR-y and therefore regulate the transcription 
of insulin-responsive genes involved in the control of glucose production, transport and 
utilization. Agents in the class also facilitate the regulation of fatty acid metabolism. 
Examples of PPAR-y agonists include rosiglitazone, pioglitazone, tesaglitazar, netoglitazone, 
GW-409544, GW-501516 and PPAR-y agonists known in the art. 

Suitable pharmaceutical agents that can be used in conjunction with compounds of 
the present invention include the HMG-CoA reductase inhibitors. The HMG-CoA reductase 
inhibitors are agents also referred to as Statin compounds that belong to a class of drugs that 
lower blood cholesterol levels by inhibiting hydroxymethylglutalyl CoA (HMG-CoA) 
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reductase. HMG-CoA reductase is the rate-limiting enzyme in cholesterol biosynthesis The 
statms lower serum LDL concentrations by upregulating the activity of LDL receptors and are 
responsible for clearing LDL from the blood. Some representative examples the statin 
compounds include rosuvaslatin, pravastatin and its sodium salt, simvastatin, lovastatin 
atorvastatrn, fluvastatin, cerivastatin, rosuvastatin, pitavastatin, BMS's "superstate", and 
HMG-CoA reductase inhibitors known in the art. 

Suitable pharmaceutical agents that can be used in conjunction with compounds of 
the present invention include the angiotensin converting enzyme (ACE) inhibitors The 
ang.otensin converting enzyme inhibitors belong to the class of drugs that partially lower 
blood glucose levels as well as lowering blood pressure by inhibiting angiotensin converting 
enzymes. Examples of the angiotensin converting enzyme inhibitors include captopril 
enalapril, alacepril, delapril; ramipril, lisinopril, imidapril, benazepril, ceronapril, cilazapril 
enalapnlat, fosinopril, moveltopril, perindopril, quinapril, spirapril, temocapril, trandolapril 
and angiotensin converting enzyme inhibitors known in the art. 

Suitable pharmaceutical agents that can be used in conjunction with compounds of 
the present invention include the angiotensin H receptor antagonists. Angiotensin H receptor 
antagonists target the angiotensin II receptor subtype 1 (i.e., ATI) and demonstrate a 
beneficial effect on hypertension. Examples of angiotensin H receptor antagonists include 
losartan (and the potassium salt form), and angiotensin H receptor antagonists known in the 
art. 

Other treatments for one or more of the diseases cited herein include the use of one or 
more pharmaceutical agents known in the art that belong to the classes of drugs referred to 
but not limited to, the following: amylin agonists (for example, pramlintide), insulin ' 
secretagogues (for example, GLP-1 agonists; exendin-4; insulinotropin (NN221 1); dipeptyl 
pephdase inhibitors (for example, NVP-DPP-728), acyl CoA cholesterol acetyltransferase 
motors ( for example, Ezetimibe, eflucimibe, and like compounds), cholesterol absorption 
mlubrtors (for example, ezetimibe, pamaqueside and like compounds), cholesterol ester 
transfer protein inhibitors (for example, CP-529414, JTT-705, CETi-1, and like compounds) 
nncrosomal triglyceride transfer protein inhibitors (for example, implitapide, and like ' 
compounds), cholesterol modulators (for example, NO-1886, and like compounds), bile acid 
modulator, (for example, GT103-279 and like compounds) and squalene synthase inhibitors 
Squalene synthesis inhibitors belong to a class of drugs that lower blood cholesterol levels by 
mhibrtmg synthesis of squalene. Examples of the squalene synthesis inhibitors include (S)-a- 
p 1S [2,2-dime%I-l-oxo W 

acxd, mono potassium salt (BMS-188494) and squalene synthesis inhibitors known in the art 
In accordance with the present invention, the combination can be used by mixing the 
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respective active components either all together or independently with a pharmaceutically 
acceptable carrier, excipient, binder, diluent, etc., as described herein above, and 
administering the mixture or mixtures either orally or non-orally as a pharmaceutical 
composition. When a compound or a mixture of compounds of Formula fl) are administered 
as a combination therapy or prophylaxis with another active compound the therapeutic agents 
can be formulated as separate pharmaceutical compositions given at the same time or at 
different times, or the therapeutic agents can be given as a single composition. 

In accordance with the present invention, the combination of a compound of the 
present invention and pharmaceutical agent can be prepared by mixing the respective active 
components either all together or independently with a pharmaceutically acceptable carrier, 
excipient, binder, diluent, etc., as described herein, and administering the mixture or mixtures 
either orally or non-orally as a pharmaceutical composition. When a compound or a mixture 
of compounds of Formula (T) are administered as a combination therapy or prophylaxis with 
another active compound the therapeutic agents can be formulated as a separate 
pharmaceutical compositions given at the same time or at different times, or the therapeutic 
agents can be given as a single composition. 

Other Utilities 

Another object of the present invention relates to radio-labeled compounds of 
Formula (I) that are useful not only in radio-imaging but also in assays, both in vitro and in 
vivo, for localizing and quantitating RUP25 in tissue samples, including human, and for 
identifying RUP25 ligands by inhibition binding of a radio-labeled compound. It is a further 
object of this invention to include novel RUP25 assays of which comprise such radio-labeled 
compounds. 

The present invention embraces isotopically-labeled compounds of Formula (I) and 
any subgenera herein, such as but not limited to, Formulae (la) to (Iz); (Da) to (Hy); (Ilia) to 
(Hit); and (iVa) to (TVs). An "isotopically" or "radio-labeled" compounds are those which 
are identical to compounds disclosed herein, but for the fact that one or more atoms are 
replaced or substituted by an atom having an atomic mass or mass number different from the 
atomic mass or mass number typically found in nature (i.e., naturally occurring). Suitable 
radionuclides that can be incorporated in compounds of the present invention include but are 
not limited to 2 H (also written as D for deuterium), 3 H (also written as T for tritium) n C 13 C 
"C, 13 N, ,5 N, "O, "O, ' 8 G, 18 F, "S, -CI, 82 Br, 75 Br, «Br, 77 Br, «% * % ^ ^ ni L ^ 
radionuclide that is incorporated in the instant radio-labeled compounds will depend on the 
specific application of that radio-labeled compound. For example, for in vitro RUP25 
labeling and competition assays, compounds that incorporate 3 H, 14 C, 82 Br, ,25 I , ,31 I, or 3S S 
will generally be most useful. For radio-imaging applications U C, l8 F, l2 % l2 % ,24 I, "% 75 B r , 
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76 Br or ^Br will generally be most useful. 

It is understood that a ''radio-labeled " or labeled compound" is a compound of 
Formula (I) that has incorporated at least one radionuclide; in some embodiments the 
radionuclide is selected from the group consisting of 3 H, 14 C, 125 1 , 35 S and ^Br. 
5 Certain isotopically-labeled compounds of the present invention are useful in 

compound and/or substrate tissue distribution assays. In some embodiments the radionuclide 
3 H and/or 14 C isotopes are useful in these studies. Further, substitution with heavier isotopes 
such as deuterium (i.e., 2 H) may afford certain therapeutic advantages resulting from greater 
metabolic stability (e.g., increased in vivo half-life or reduced dosage requirements) and hence 

10 can be preferred in some circumstances. Isotopically labeled compounds of the present 

invention can generally be prepared by following procedures analogous to those disclosed in 
the Schemes supra and Examples infra, by substituting an isotopically labeled reagent for a 
non-isotopically labeled reagent. Other synthetic methods that are useful are discussed infra. 
Moreover, it should be understood that all of the atoms represented in the compounds of the 

1 5 invention can be either the most commonly occurring isotope of such atoms or the more 
scarce radio-isotope or nonradio-active isotope. 

Synthetic methods for incorporating radio-isotopes into organic compounds are 
applicable to compounds of the invention and are well known in the art. These synthetic 
methods, for example, incorporating activity levels of tritium into target molecules, and are as 

20 follows: 

A. Catalytic Reduction with Tritium Gas - This procedure normally yields high 
specific activity products and requires halogenated or unsaturated precursors. 

B. Reduction with Sodium Borohydride [ 3 H] - This procedure is rather inexpensive 
and requires precursors containing reducible functional groups such as aldehydes, ketones, 

25 lactones, esters, and the like. 

C. Reduction with Lithium Aluminum Hydride [ 3 H ] - This procedure offers 
products at almost theoretical specific activities. It also requires precursors containing 
reducible functional groups such as aldehydes, ketones, lactones, esters, and the like. 

D. Tritium Gas Exposure Labeling - This procedure involves exposing precursors 
30 containing exchangeable protons to tritium gas in the presence of a suitable catalyst. 

E. N-Methylation using Methyl Iodide [ 3 H] - This procedure is usually employed to 
prepare O-methyl or N-methyl ( 3 H) products by treating appropriate precursors with high 
specific activity methyl iodide ( 3 H). This method in general allows for higher specific 
activity, such as for example, about 70-90 Ci/mmol. 

35 Synthetic methods for incorporating activity levels of 125 I into target molecules 

include: 

A. Sandmeyer and like reactions - This procedure transforms an aryl or heteroaryl 
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amine into a diazonium salt, such as a tetrafluoroborate salt, and subsequently to 125 I labeled 
compound using Na 125 I. A represented procedure was reported by Zhu, D.-G. and co-workers 
in J. Org. Chem. 2002, 67, 943-948. 

B. Ortho ,2S Iodination of phenols - This procedure allows for the incorporation of 
I at the ortho position of a phenol as reported by Collier, T. L. and co-workers in /. Labeled 

Compd Radiopharm. 1999, 42, S264-S266. 

C. Aryl and heteroaryl bromide exchange with 125 I - This method is generally a two 
step process. The first step is the conversion of the aryl or heteroaryl bromide to the 
corresponding tri-alkyltin intermediate using for example, a Pd catalyzed reaction [i.e. 

10 Pd(Ph 3 P) 4 ] or through an aryl or heteroaryl lithium, in the presence of a tri-alkyltinhalide or 
hexaalkylditin [e.g., (CH 3 )3SnSn(CH 3 )3]. A represented procedure was reported by Bas, M.- 
D. and co-workers in J. Labeled Compd Radiopharm. 2001, 44, S280-S282. 

A radio-labeled RUP25 compound of Formula (I) can be used in a screening assay to 
identify/evaluate compounds. In general terms, a newly synthesized or identified compound 

15 (i.e., test compound) can be evaluated for its ability to reduce binding of the "radio-labeled 
compound of Formula Op" to the RUP25 receptor. Accordingly, the ability of a test 
compound to compete with the "radio-labeled compound of Formula (I)" for the binding to 
the RUP25 receptor directly correlates to its binding affinity. 

The labeled compounds of the present invention bind to the RUP25 receptor. In one 

20 embodiment, the labeled compound has an IC 50 less than about 500 uM, in another 

embodiment the labeled compound has an IC 50 less than about 100 uM, in yet another 
embodiment the labeled compound has an IC 50 less than about 10 uM, in yet another 
embodiment the labeled compound has an IC S0 less than about 1 uM, and in still yet another 
embodiment the labeled inhibitor has an IC S0 less than about 0.1 uM. 

25 ° ther uses of *e disclosed receptors and methods will become apparent to those in 

the art based upon, inter alia, a review of this disclosure. 

As will be recognized, the steps of the methods of the present invention need not be 
performed any particular number of times or in any particular sequence. Additional objects, 
advantages, and novel features of this invention will become apparent to those skilled in the 

30 art upon examination of the following examples thereof, which are intended to be illustrative 
and not intended to be limiting. 



EXAMPLES 

The following Examples are provided for illustrative purposes and not as a means of 
limitation. One of ordinary skill in the art would be able to design equivalent assays and 
methods based on the disclosure herein, all of which form part of the present invention. 
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Example 1 
Full Length Cloning 
nRUP25 

AC02633 was .denied as a human genomic sequence from chromosome 12. The full 
length hRUP25 was cloned by PCR using primers: 

S 5 ™^ TOACTAQGCGAO - 3 ' ~* codon), 

5 -AGATCCWGTrcrrG^GACAATO.3. TO NO, 2; anusense, 3- of step oodon) 

7c ^J^Z T " ^ Ad ™^ cDNA po,ymemse L 

C ontech) was used for to mplification ^ 5% DMSQ by fc fo 

o 4 repeated 35 umes; 94»C for 1 minute; 94°C for .5 seconds; 56X for 20 seconds 72'cl 
1 mmute 30 seconds and 72°C for 5 minutes. 

pCRHTOPrT P t CR ,* a8mHlt ™ iS ° laKd *» " 1% 1™ Sel »d cloned inte «he 
PCRH.TOPO vector (m„te„gen> and comply sequenced using me ABI Big Dye 
Terminator Kit (P.E. Biosystems). * 



Example 2 
Receptor Expression 

«avade« y „fceu S a re .va« teto me«for ta e^ <mof p ro ^, itia 
most preferred that mammalian cells be utilized. The primary reason for this is predicated 
uponpmcncalines, i.,, unlfeauon of, , g .. yeas, cells forme expression of a GPCR, while 
poss.be, mtroduces into the protocol a non-manunanan which may no, (indeed in me 
caat of yeas^ does no,) inciude me reoepter-couphng, genetic-mechanism and secretary 
pathways ma, have evolved for mammalian systems - thus, results obtained in non- 
mammalian cells, white of potential uae, are no, aa prefened as ma, obtafaed from 
mammalian ceHs. Of me mammalian cells, COS-7, 293 and 293T cells are particularly 

a. Transient Transfection 

^ y one,6xl0Vl0cmdishof293cell S weUwereplatedout. Ondaytwo.two 
reaction tubes were prepared (the proportions to follow for each tube are per plate)- tube A 
was prepared by mixing 4„ DNA (eg., pCMV vector, pCMV vector with receptor cDNA, 
etc.) in 0.5 ml serum free DMEM (Gibco BRL); tube B was prepared by mixing 24pJ 
l 1 pofectamme(GibcoBRL)m 0 .5mlserumfreeDMEM. Tube, A and B were admixed by 
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mversxons (several times), followed by incubation at room temperature for 30-45min The 
admucture is referred to as the "transection mixture" Plated 293 cells were washed with 
1XPBS, followed by addition of 5 ml serum free DMEM. 1 ml of the transfection mixture 
were added to the cells, followed by incubation for 4hrs at 37°C/ 5 o/ 0 CO, The transfection 
nuxture was removed by aspiration, followed by the addition of 10ml of DMEM/10% Fetal 
Bovine Serum. Cells were incubated at 37°C/5% C0 2 . After 48hr incubation, cells were 
harvested and utilized for analysis. 

b. Stable Cell Lines: Gs Fusion Protein 
DMF A ™ te * 12xl0fi ^3 cells are plated on a 15cm tissue culture plate. Grown in 
DME Hxgh Glucose Medium containing ten percent fetal bovine serum and one percent 
sodium pyruvate, L-glutamine, and anti-biotics. Twenty-four hours following plating of 293 
cells (or to -80% confluency), the cells are transfected using 12^g of DNA. The 12 Ug of 
DNA is combined with 60ul of lipofectamine and 2mL of DME High Glucose Medium 
without serum. The medium is aspirated from the plates and the cells are washed once with 
medium without serum. The DNA lipofectamine, and medium mixture are added to the plate 
along with 10mL of medium without serum. Following incubation at 37 degrees Celsius for 
four to five hours, the medium is aspirated and 25ml of medium containing serum is added 
Twenty-four hours following transfection, the medium is aspirated again, and fresh medium 
with serum is added. Forty-eight hours foUowmg transfection, me medium is aspirated and 
medium with serum is added containing geneticin (G418 drug) at a final concentration of 
500ug/mL. The transfected cells now undergo selection for positively transfected cells 
containing the G418 resistant gene. The medium is replaced every four to five days as 
selection occur, During selection, cells are grown to create stable pools, or split for stable 
clonal selection. 



Example 3 

Assay* For determination of Constitutive Activity of Non-E»d„geno„ s GPCRs 

A variety of approaches are available for assessment of constitutive activity of the 
non-endogenous human OPCRs. The Mowing are illustrative; those of ordinary skin in the 
ar, are credited with the ability to determine those techniques tha. are preferentially fcaneficial 
for the needs of the artisan. 



1. Membrane Binding Assays: [ 3S S]GTPyS Assay 

When a G protein-coupled receptor is in its active state, either as a result of ligand 
binding or constitutive activation, the receptor couples to a G protein and stimulates the 
release of GDP and subsequent binding of GTP to the G protem . The alpha subunit of the G 
protein-receptor complex acts as a GTPase and slowly hydrolyzes the GTP to GDP at which 
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point the receptor normally is deactivated. Constitutively activated receptors continue to 
exchange GDP for OTP. The non-hydrolyzable GTP analog, [ 35 S]GTPyS, can be utilized to 
demonstrate enhanced binding of [ 3S S]GTPyS to membranes expressing constitutively 
activated receptors. The advantage of using [ 35 S]GTPyS binding to measure constitutive 
activation is that: (a) it is generically applicable to all G protein-coupled receptors; (b) it is 
proximal at the membrane surface making it less likely to pick-up molecules which affect the 
intracellular cascade. 

The assay utilizes the ability of G protein coupled receptors to stimulate [ 3S S]GTPyS 
binding to membranes expressing the relevant receptors. The assay can, therefore, be used in 
the direct identification method to screen candidate compounds to known, orphan and 
constitutively activated G protein-coupled receptors. The assay is generic and has application 
to drug discovery at all G protein-coupled receptors. 

The [ 3S S]GTPyS assay was incubated in 20 mM HEPES and between 1 and about 
20mM MgCl 2 (this amount can be adjusted for optimization of results, although 20mM is 
preferred) pH 7.4, binding buffer with between about 0.3 and about 1.2 nM [ 35 S]GTPyS (this 
amount can be adjusted for optimization of results, although 1.2 is preferred ) and 12.5 to 75 
ug membrane protein (e.g. 293 cells expressing the Gs Fusion Protein; this amount can be 
adjusted for optimization) and 10 uM GDP (this amount can be changed for optimization) for 
1 hour. Wheatgerm agglutinin beads (25 ul; Amersham) were then added and the mixture 
incubated for another 30 minutes at room temperature. The tubes were then centrifuged at 
1500 x g for 5 minutes at room temperature and then counted in a scintillation counter. 
2. Adenylyl Cyclase 

A Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat. No. SMP004A) 
designed for cell-based assays can be modified for use with crude plasma membranes. The Flash 
Plate wells can contain a scintillant coating which also contains a specific antibody recognizing 
cAMP. The cAMP generated in the wells can be quantitated by a direct competition for binding 
of radioactive cAMP tracer to the cAMP antibody. The following serves as a brief protocol for 
the measurement of changes in cAMP levels in whole cells that express the receptors. 

Transfected cells were harvested approximately twenty four hours after transient 
transfection. Media is carefully aspirated off and discarded. 10ml of PBS is gently added to 
each dish of cells followed by careful aspiration. 1ml of Sigma cell dissociation buffer and 
3ml of PBS are added to each plate. Cells were pipetted off the plate and the cell suspension 
was collected into a 50ml conical centrifuge tube. Cells were then centrifuged at room 
temperature at 1,100 rpm for 5 min. The cell pellet was carefully re-suspended into an 
appropriate volume of PBS (about 3ml/plate). The cells were then counted using a 
hemocytometer and additional PBS was added to give the appropriate number of cells (with a 
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final volume of about 50 ul/well). 

cAMP standards and Detection Buffer [comprising 1 uCi of tracer 125 I-cAMP (50 ul) 
to 1 1 ml Detection Buffer] was prepared and maintained in accordance with the 
manufacturer's instructions. Assay Buffer was prepared fresh for screening and contained 
5 50ul of Stimulation Buffer, 3ul of test compound (12uM final assay concentration) and 50ul 
cells, Assay Buffer was stored on ice until utilized. The assay was initiated by addition of 
50ul of cAMP standards to appropriate wells followed by addition of 50ul of PBSA to wells 
H-l 1 and H12. 50ul of Stimulation Buffer was added to all wells. DMSO (or selected 
candidate compounds) was added to appropriate wells using a pin tool capable of dispensing 
10 3ul of compound solution, with a final assay concentration of 12uM test compound and lOOul 
total assay volume. The cells were then added to the wells and incubated for 60 min at room 
temperature. lOOul of Detection Mix containing tracer cAMP was then added to the wells. 
Plates were then incubated additional 2 hours followed by counting in a Wallac MicroBeta 
scintillation counter. Values of cAMP/well were then extrapolated from a standard cAMP 
1 5 curve which was contained within each assay plate. 

3. Cell-Based cAMP for Gi Coupled Target GPCRs 
TSHR is a Gs coupled GPCR that causes the accumulation of cAMP upon activation. 
TSHR will be constitutively activated by mutating amino acid residue 623 (i.e., changing an 
alanine residue to an isoleucine residue). A Gi coupled receptor is expected to inhibit 
20 adenylyl cyclase, and, therefore, decrease the level of cAMP production, which can make 

assessment of cAMP levels challenging. An effective technique for measuring the decrease in 
production of cAMP as an indication of constitutive activation of a Gi coupled receptor can 
be accomplished by co-transfecting, most preferably, non-endogenous, constitutively 
activated TSHR (TSHR-A623I) (or an endogenous, constitutively active Gs coupled receptor) 
25 as a "signal enhancer" with a Gi linked target GPCR to establish a baseline level of cAMP. 
Upon creating a non-endogenous version of the Gi coupled receptor, this non-endogenous 
version of the target GPCR is then co-transfected with the signal enhancer, and it is this 
material that can be used for screening. We will utilize such approach to effectively generate 
a signal when a cAMP assay is used; this approach is preferably used in the direct 
30 identification of candidate compounds against Gi coupled receptors. It is noted that for a Gi 
coupled GPCR, when this approach is used, an inverse agonist of the target GPCR will 
increase the cAMP signal and an agonist will decrease the cAMP signal. 

On day one, 2X10 4 293 cells/well will be plated out. On day two, two reaction tubes 
will be prepared (the proportions to follow for each tube are per plate): tube A will be 
prepared by mixing 2ug DNA of each receptor transfected into the mammalian cells, for a 
total of 4ug DNA (e.g., pCMV vector; pCMV vector with mutated THSR (TSHR-A623I); 



35 
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TSHR-A623I and GPCR, etc.) in 1.2ml serum free DMEM (Irvine Scientific, Irvine, CA); 
tube B will be prepared by mixing 120ul hpofectamine (Gibco BRL) in 1 .2ml serum free 
DMEM. Tubes A and B will then be admixed by inversions (several times), followed by 
incubation at room temperature for 30-45min. The admixture is referred to as the 
5 "transfection mixture". Plated 293 cells will be washed with 1XPBS, followed by addition of 
10ml serum free DMEM. 2.4ml of the transfection mixture will then be added to the cells, 
followed by incubation for 4hrs at 37°C/5% C0 2 . The transfection mixture will then be 
removed by aspiration, followed by the addition of 25ml of DMEM/10% Fetal Bovine Serum. 
Cells will then be incubated at 37°C/5% C0 2 . After 24hr incubation, cells will then be 

10 harvested and utilized for analysis. 

A Flash Plate™ Adenylyl Cyclase kit (New England Nuclear, Cat. No. SMP004A) is 
designed for cell-based assays, however, can be modified for use with crude plasma membranes 
depending on the need of the skilled artisan. The Flash Plate wells will contain a scintillant 
coating which also contains a specific antibody recognizing cAMP. The cAMP generated in the 

15 wells can be quantitated by a direct competition for binding of radioactive cAMP tracer to the 
cAMP antibody. The following serves as a brief protocol for the measurement of changes in 
cAMP levels in whole cells that express the receptors. 

Transfected cells will be harvested approximately twenty four hours after transient 
transfection. Media will be carefully aspirated off and discarded. 10ml of PBS will be gently 

20 added to each dish of cells followed by careful aspiration. 1ml of Sigma cell dissociation 

buffer and 3ml of PBS will be added to each plate. Cells will be pipetted off the plate and the 
cell suspension will be collected into a 50ml conical centrifuge tube. Cells will then be 
centrifuged at room temperature at 1,100 rpm for 5 min. The cell pellet will be carefully re- 
suspended into an appropriate volume of PBS (about 3ml/plate). The cells will then be 

25 counted using a hemocytometer and additional PBS is added to give the appropriate number 
of cells (with a final volume of about 50ul/well). 

cAMP standards and Detection Buffer [comprising 1 uCi of tracer 125 I-cAMP (50 ul) 
to 1 1 ml Detection Buffer] will be prepared and maintained in accordance with the 
manufacturer's instructions. Assay Buffer should be prepared fresh for screening and 

30 contained 50ul of Stimulation Buffer, 3ul of test compound (12uM final assay concentration) 
and 50ul cells, Assay Buffer can be stored on ice until utilized. The assay can be initiated by 
addition of 50ul of cAMP standards to appropriate wells followed by addition of 50ul of 
PBSA to wells H-l 1 and H12. Fifty ul of Stimulation Buffer will be added to all wells. 
Selected compounds (e.g., TSH) will be added to appropriate wells using a pin tool capable of 

35 dispensing 3ul of compound solution, with a final assay concentration of 12uM test 

compound and lOOul total assay volume. The cells will then be added to the wells and 
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incubated for 60 nun at room temperature. lOOul of Detection Mix containing tracer cAMP 
wdl then be added to the wells. Plates were then incubated additional 2 hours followed by 
counting in a Wallac MicroBeta scintillation counter. Values of cAMP/well will then be 
extrapolated from a standard cAMP curve which is contained within each assay plate. 

Example 4 

Tissue Distribution of the disclosed human GPCRs 
A. RT-PCR 

RT-PCR was applied to confirm the expression and to determine the tissue 
distribution of several novel human GPCRs. Oligonucleotides utilized were GPCR-specific 
and the human multiple tissue cDNA panels (MTC, Clontech) as templates Taq DNA 
polymerase (Stratagene) were utilized for the amplification in a 40ul reaction according to the 
manufacturer's instructions. 20ul of the reaction will be loaded on a 1.5% agarose gel to 

analyze the RT-PCR products. Table B below Usts the receptors, the cycle conditions and the 
primers utilized. 



TABLES 



Receptor 
Identifier 


Cycle 
Conditions 
Min (<), Sec («) 
Cycles 2-4 
repeated 30 
times 


5' Primer 
(SEQ.ID.NO.) 


3' Primer 
(SEQJD.NO.) 


DNA 
Fragment 


Tissue 
Expression 


hRUP25 


96° for 2' 
96° for 30" 
55°Cforl' 
72° for 2' 
72° for 10' 


CTGATGGA 
CAACTATGT 
GAGGOGTT 
GG(3) 


GCTGAAGC 
TGCTGCAC 
AAATTTGC 
ACC (4) 


297bp 


Adipocyte, 
spleen, 

leukocyte, 
kidney, 

lung, testis 



leases and disorders related to receptors located in these tissues or regions include 
but are not limited to, cardiac disorders and diseases (e.g. thrombosis, myocardial infarction- ' 
atherosclerosis; cardiomyopathies); kidney disease/disorders (e.g., renal failure; renal tubular 
acidosis; renal glycosuria; nephrogenic type 2 diabetes insipidus; cystinuria; polycystic 
kidney disease); eosinophilia; leukocytosis; leukopenia; ovarian cancer; sexual dysfunction- 
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polycystic ovarian syndrome; panels and pancreatic cancer; uritable bowel syndrome- 
colon cancan Cronos disease; ulcerative colitis; diverticulitis; Chronic Obstructive ' 
Putaonary Disease (COPD); Cyanc Fibres* pneumonia; pulmonary nype rtensio„; 
tub^uosis and tag cancer; Pandnsmfs disease; movement disorders and ataxias; .earning 
and memory dKordere; eating disorders (e. g „ anorexia; bulimia, ate.); obesity; cancel; 
mymoma; myasthenia gravis; cimulatory disorders; prostate cancer; prostatitis; kidney 

-a, ^ ^ ^ ^ gIycosuria; 

2 dtabetes mstprdns; cystinuria; polycystic kidney disease,; sensorimotor pleasing and 
arousa, disorder; obsessive.ompuis.ve disorders; teaticuiar cancer; priapism; proctitis- 
henna; endocrine didders; smrea, dysfunction; anergics; depreasion; psychotic disorders- 
. ^o;mflnx;scbi 2 o P hrema;nlcers ; bronchos P a S m;epaepsy; prostatic hypertrephy ' 
—te rhinitis; angina; and glaucoma. Accordingly, tte methoda of the present invention 
may aiac , be nscm, in the diagnosia ^ ^ of ^ ^ ^ ^ ^ 

Afiymetrix GeneChip® Technology 

Amino acid aequencea were submitted to Aflymetrix for the designing and 
^^"^^otmtoingohgonuc^deamnKmita^^^,^,,, 

Opro ta n^ Mrc ce P tom(GPCRa)uamgti^Ge M CMp® Technology. Also pseac on 
ftem,«y^p I0 ^ fOTchara ^ h ^ tetatauesfromH ^ Brata 

or obtiuned from commercially available sources. KNA samples were ampUfled, labeled 
hybrtd-zed to the microarray, and data analyzed according to manufectirrer's msfructiona.' 

™» ^ m0 ° i,0red f0r,he ' eVel of «"» of each of the 

GPCRs represented on the microarray. GPCRs were determined to be expressed if the 
express index was greater than ,00 (based upon and according to manufactorer-s 
■natructions). Tie date was analyzed and had indicated tha, classification of GPCRs with an 
express™ index greater than 100 was reasonable because a number of known GPCRs had 

Using the GeneChip, we discovered hRUP25 to have high levels of expression in 
adrpocytes suggesting that, for example, mat hRUP25 may p,ay a role in lipolysis (see 
Goodman & Oilman's, The PW.-^^, „■■:■ ^ ^ ^ 

(1»6). SeaFrgurel. Figure 1 is a plot representing the expression level of hRTlKS in 
various tissues. Based upon tins date, mufis is highly expressed by primary adipocytes. 

This patent document discloses me identification of nicotinic acid as a ligand and 
agonist of human, mouse aud rat ROT2S. See, Examples infra. 
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Examples 

Protocol: Direct Identification of Inverse Agonists and Agonists 
A. [ 3S S]GTPyS Assay 

Although we have utilized endogenous, constitutively active GPCRs for the direct 
identification of candidate compounds as, e.g., inverse agonists, for reasons that are not 
altogether understood, intra-assay variation can become exacerbated. In some embodiments, 
a GPCR Fusion Protein, as disclosed above, is also utilized with a non-endogenous, 
constitutively activated GPCR. When such a protein is used, intra-assay variation appears to 
be substantially stabilized, whereby an effective signal-to-noise ratio is obtained. This has the 
beneficial result of allowing for a more robust identification of candidate compounds. Thus, 
in some embodiments it is preferred that for direct identification, a GPCR Fusion Protein be 
used and that when utilized, the following assay protocols be utilized. 

1. Membrane Preparation 

In some embodiments membranes comprising the constitutively active orphan 
GPCR/Fusion Protein of interest and for use in the direct identification of candidate 
compounds as inverse agonists or agonists are preferably prepared as follows: 

a. Materials 

"Membrane Scrape Buffer" is comprised of 20mM HEPES and lOmM EDTA, pH 7.4; 
"Membrane Wash Buffer" is comprised of 20 mM HEPES and 0.1 mM EDTA, pH 7.4; 
"Binding Buffer" is comprised of 20mM HEPES, 100 mM NaCl, and 10 mM MgCl 2 , pH 
7.4 

b. Procedure 

All materials will be kept on ice throughout the procedure. Firstly, the media will be 
aspirated from a confluent monolayer of cells, followed by rinse with 10ml cold PBS, 
followed by aspiration. Thereafter, 5ml of Membrane Scrape Buffer will be added to scrape 
cells; this will be followed by transfer of cellular extract into 50ml centrifuge tubes 
(centrifuged at 20,000 rpm for 17 minutes at 4°C). Thereafter, the supernatant will be 
aspirated and the pellet will be resuspended in 30ml Membrane Wash Buffer followed by 
centrifuge at 20,000 rpm for 17 minutes at 4°C. The supernatant will then be aspirated and 
the pellet resuspended in Binding Buffer. This will then be homogenized using a Brinkman 
Polytron™ homogenizer (15-20 second bursts until the all material is in suspension). This is 
referred to herein as "Membrane Protein". 

2. Bradford Protein Assay 

Following the homogenization, protein concentration of the membranes will be 
determined using the Bradford Protein Assay (protein can be diluted to about 1.5mg/ml, 
aliquoted and frozen (-80°C) for later use; when frozen, protocol for use will be as follows: on 
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the day of the assay, frozen Membrane Protein is thawed at room temperature, followed by 
vortex and then homogenized with a Polytron at about 12 x 1,000 rpm for about 5-10 seconds- 
it was noted that for multiple preparations, the homogenizor should be thoroughly cleaned 
between homogenization of different preparations). 

a. Materials 

Binding Buffer (as per above); Bradford Dye Reagent; Bradford Protein Standard will 
be utilized, following manufacturer instructions (Biorad, cat no. 500-0006). 

b. Procedure 

Duplicate tubes will be prepared, one including the membrane, and one as a control 
"blank". Each contained 800ul Binding Buffer. Thereafter, lOul of Bradford Protein 
Standard (Img/ml) will be added to each tube, and 10ul of membrane Protein will then be 
added to just one tube (not the blank). Thereafter, 200ul of Bradford Dye Reagent will be 
added to each tube, followed by vortex of each. After five (5) minutes, the tubes will be re- 
vortexed and the material therein will be transferred to cuvettes. The cuvettes will then be 
read using a CECIL 3041 spectrophotometer, at wavelength 595. 

3. Direct Identification Assay 

a. Materials 

GDP Buffer consisted of 37.5 ml Binding Buffer and 2mg GDP (Sigma, cat. no. G- 
7127), followed by a series of dilutions in Binding Buffer to obtain 0.2 uM GDP (final 
concentration of GDP in each well was 0.1 uM GDP); each well comprising a candidate 
compound, has a final volume of 200ul consisting of lOOul GDP Buffer (final concentration, 
O.luM GDP), 50ul Membrane Protein in Binding Buffer, and 50ul [ 35 S]GTPyS (0.6 nM) in 
Binding Buffer (2.5 ul [ 35 S]GTPyS per 10ml Binding Buffer). 

b. Procedure 

Candidate compounds will be preferably screened using a 96-welI plate format (these 
can be frozen at -80°C). Membrane Protein (or membranes with expression vector excluding the 
GPCR Fusion Protein, as control), will be homogenized briefly until in suspension. Protein 
concentration will then be determined using the Bradford Protein Assay set forth above. 
Membrane Protein (and control) will then be diluted to 0.25mg/ml in Binding Buffer (final assay 
concentration, 12.5 M g/weU). Thereafter, 100 ul GDP Buffer was added to each well of a Wallac 
Scmtistrip™ (WaHae). A 5ul pin . tool ^ ^ ^ ^ fo 5 ^ rf & ^ 

mto such well (i.e., 5u I in total assay volume of 200 ul is a 1 :40 ratio such that the final screening 
concentration of the candidate compound is IOjuM). Again, to avoid contamination, after each 
transfer step the pin tool should be rinsed in three reservoirs comprising water (IX), ethanol (IX) 
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and water (2X) - excess liquid should be shaken from the tool after each rinse and dried with 
paper and kimwipes. Thereafter, 50 ul of Membrane Protein will be added to each well (a 
control well comprising membranes without the GPCR Fusion Protein was also utilized), and 
pre-incubated for 5-10 minutes at room temperature. Thereafter, 50ul of [ 35 S]GTPyS (0.6 nM) in 
5 Binding Buffer will be added to each well, followed by incubation on a shaker for 60 minutes at 
room temperature (again, in this example, plates were covered with foil). The assay will then be 
stopped by spinning of the plates at 4000 RPM for 15 minutes at 22°C. The plates will then be 
aspirated with an 8 channel manifold and sealed with plate covers. The plates will then be read 
on a Wallac 1450 using setting "Prot. #37" (as per manufacturer instructions). 

10 B. Cyclic AMP Assay 

Another assay approach to directly identified candidate compound was accomplished 
by utilizing a cyclase-based assay. In addition to direct identification, this assay approach can 
be utilized as an independent approach to provide confirmation of the results from the 
[ 35 S]GTPyS approach as set forth above. 

15 A modified Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat. No. 

SMP004A) was preferably utilized for direct identification of candidate compounds as inverse 
agonists and agonists to constitutively activated orphan GPCRs in accordance with the 
following protocol. 

Transfected cells were harvested approximately three days after transfection. 

20 Membranes were prepared by homogenization of suspended cells in buffer containing 20mM 
HEPES, pH 7.4 and lOmM MgCl 2 . Homogenization was performed on ice using a Brinkman 
Polytron™ for approximately 10 seconds. The resulting homogenate is centrifuged at 49,000 
X g for 15 minutes at 4°C. The resulting pellet was then resuspended in buffer containing 
20mM HEPES, pH 7.4 and 0.1 mM EDTA, homogenized for 10 seconds, followed by 

25 cenlrifugation at 49,000 x g for 15 minutes at 4°C. The resulting pellet was then stored at - 
80°C until utilized. On the day of direct identification screening, the membrane pellet was 
slowly thawed at room temperature, resuspended in buffer containing 20mM HEPES, pH 7.4 
and lOmM MgCl 2 , to yield a final protein concentration of 0.60mg/ml (the resuspended 
membranes are placed on ice until use). 

30 cAMP standards and Detection Buffer [comprising 2 uCi of tracer 125 I-cAMP (100 

ul) to 1 1 ml Detection Buffer] were prepared and maintained in accordance with the 
manufacturer's instructions. Assay Buffer was prepared fresh for screening and contained 
20mM HEPES, pH 7.4, lOmM MgCl 2 , 20mM phospocreatine (Sigma), 0.1 units/ml creatine 
phosphokinase (Sigma), 50 uM GTP (Sigma), and 0.2 mM ATP (Sigma); Assay Buffer was 

35 then stored on ice until utilized. 

Candidate compounds identified as per above (if frozen, thawed at room temperature) 
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were added, preferably, to 96-well plate wells (3ul/well; 12pM final assay concentration) 
together with 40 Membrane Protein (30ug/well) and 50ul of Assay Buffer. This admixture 
was then incubated for 30 minutes at room temperature, with gentle shaking. 

Following the incubation, 100^ of Detection Buffer was added to each well, followed 
by incubation for 2-24 hours. Plates were then counted in a Wallac MicroBeta™ plate reader 
using 'Trot #31" (as per manufacturer instructions). 



Example 6 

Melanophore Technology 

Melanophores are skin cells found in lower vertebrates. They contain pigmented 
organelles termed melanosomes. Melanophores are able to redistribute these melanosomes 
along a microtubule network upon G-protein coupled receptor (GPCR) activation. The result 
of this pigment movement is an apparent lightening or darkening of the cells In 
melanophores, the decreased levels of intracellular cAMP that result from activation of a Gi- 
coupled receptor cause melanosomes to migrate to the center of the cell, resulting in a 
dramatic lightening in color. If cAMP levels are then raised, following activation of a Gs- 
coupled receptor, the melanosomes are re-dispersed and the cells appear dark again The 
increased levels of diacylglycerol that result from activation of Gq-coupled receptors can also 
induce this re-dispersion. In addition, the technology is also suited to the study of certain 
receptor tyrosine kinases. The response of the melanophores takes place within minutes of 
receptor activation and results in a simple, robust color change. The response can be easily 
detected using a conventional absorbance microplate reader or a modest video imaging 
system. Unlike other skin cells, the melanophores derive from the neural crest and appear to 
express a full complement of signaling proteins. In particular, the cells express an extremely 
wide range of G-proteins and so are able to functionally express almost all GPCRs 

Melanophores can be utilized to identify compounds, including natural ligands, against 
GPCRs. This method can be conducted by introducing test cells of a pigment cell line capable of 
dispersing or aggregating their pigment in response to a specific stimulus and expressing an 
exogenous clone coding for the GCPR. A stimulant, eg., melatonin, sets an initial state of 
pigment disposition wherein the pigment is aggregated within the test cells if activation of the 
GPCR induces pigment dispersion However, stimulating the cell with a stimulant to set an 
initial state of pigment disposition wherein the pigment is dispersed if activation of the GPCR 
induces pigment aggregation. The test cells are then contacted with chemical compounds audit 
is determined whether the pigment disposition in the cells changed from the initial state of 
Pigment disposition. Dispersion of pigments cells due to the candidate compound, including but 
not limited to a ligand, coupling to the GPCR will appear dark on a petri dish, while aggregation 
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of pigments cells will appear light. 

Materials and methods will be followed according to the disclosure of U.S. Patent 
Number 5,462,856 and U.S. Patent Number 6,051,386. These patent disclosures are hereby 
incorporated by reference in their entirety. 

Melanophores were transfected by electroporation with plasmids coding for the 
GPCRs, for example hRUP25. Pre-screening of the GPCRs in melanophores was performed 
in the absence of nicotinic acid following the protocol below to determine the G protein 
coupling. This pre-screen evidenced that hRUP25 (Figure 2) is strongly Gi-coupled. 

The cells were plated in 96-well plates (one receptor per plate). 48 hours post- 
transfection, half of the cells on each plate were treated with lOnM melatonin. Melatonin 
activates an endogenous Gi-coupled receptor in the melanophores and causes them to ■ 
aggregate their pigment. The remaining half of the cells were transferred to serum-free 
medium 0.7X L-15 (Gibco). After one hour, the cells in serum-free media remained in a 
pigment-dispersed state while the melatonin-treated cells were in a pigment-aggregated state. 
At this point, the cells were treated with a dose response of nicotinic acid (Sigma). If the 
plated GPCRs bound to nicotinic acid, the melanophores would be expected to undergo a 
color change in response to the compound. If the receptor were either a Gs or Gq coupled 
receptor, then the melatonin-aggregated melanophores would undergo pigment dispersion. In 
contrast, if the receptor was a Gi-coupled receptor, then the pigment-dispersed cells would be 
expected to undergo a dose-dependent pigment aggregation. 

Melanophores transfected with hRUP25 were treated with nicotinic acid. Upon this 
treatment, the cells underwent pigment aggregation in a dose-dependent manner. hRUP25- 
expressing cells that were pre-aggregated with melatonin did not disperse upon nicotinic acid 
treatment, which is consistent with the receptor being a Gi-coupled receptor. See, Figure 3 
and infra. 

To confirm and extend these results, melanophores were transfected with a range of 
hRUP25 DNA from 0 to lOug. As controls, melanophores were also transfected with lOug 
of Adrenergic receptor (a known Gi-coupled receptor) and salmon sperm DNA (Gibco), 
as a mock transfection. On day 3, the cells were again incubated for 1 hour in serum-free L- 
15 medium (Gibco) and remained in a pigment-dispersed state. The cells were then treated 
with a dose response of nicotinic acid. See, Figure 3 A. Figure 3 A depicts the aggregation 
response of nicotinic acid at melanophores transfected with various ranges of hRUP25. At 
lOug of hRUP25, the EC S0 for nicotinic acid is about 54nM. Stated differently, at very low 
concentrations, nicotinic acid evidences binding to hRUP25. 

Reference is now made to Figure 3B. In Figure 3B, both the mock transfected and 
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tat hRDP25. 1) » a Gt-coupled receptor tha, 2) binds to nicotinic acid 

n« ROT25. It is totter shown that human, mtmae and rat RUP25 am Gi<„up.ed 

^^•^-»^^mR OT 2Soanbc„sed to n^ dBcn ^ Ile ^ to 
rdenb* a^agomsts, a?onists> bverse ^ ^ ^ 

Ztatt 0 T" 1 "" 18 - ** — * ° f nicotoic acid 

rec^ te a^ m ad.pocy«c S „s i n e anK > dula to r ofthercceptoraresetfoith ^ 

modulator is an agonist. y ' me 



Example 7 



Pi^r. 4 mutates to nicotoic acid induced-inositol phosphate. (TPs) accumulation 



- HEK293 «Us co-expressing bRBKS and the chioeric Gao-snbunit in which the 



last five 



ammo acids have been replace* with me corresponding amino acids of Get, (G q AGi) His 

wift^aAG'^ 1011 °|" S ' to ' Phosphates) in response to receptor activation. Cells transfected 
wtthGoAG. plus cther emp* piasmid or me consUhmvely activated « M AR (« iA K) served as 
controls for the assay which are non-responsive «o nicotinic acid. served as 

Example 8 

NlCMc Add and Nicodne Induced-Mbiton .fF.rsk.to Sflm„la«.d cAMP 
Aeciuniilatl.n in HRUP25<BO CU Stable Line #4« 

Figure 5A is a set of immunofluorescen, photomicrographs fflustotog fte expression 

*46). N^^hbenngi.d^ctedmmoct^-n^^cHOe.UaCM.ck) tte 
lowerp^elstdenmVmenuclearCBAPOsbnningofcensmmesamefield 

Ftgure^musnateamconmcacidandmcotoemduced-htobitonof^^^ 
stondated cAMP accumulation in hRl^S-CHO ce,l stable toe *46 (described in preceding 
paragraph). 7beEC 50 tonmotoic acid is 23.onM m d that for nicotoe is 9 8|lM 
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Example 9 

hRUP25 AND O.RW25 MOM, TSHR Induced-CAMP Accumulation Following 
Activation by Nicotinic Acid 

Figure 6 indicate that, in response to nicotinic acid, both 6RUP2S and the tnouse 
ortholog mRUP25 can inhibit TSHR stimulated c AMP production (in the presence and 
absence of TSH). 

Example 10 

hRTJKS and tnRUP25 Bind to Nieottntc Aeid SpeciflerUly and with High AftlBlty 
Ptgure 7 shows the saturation binding curves of [Ujmcotinic aeid ([ J HTNA) to 
membranea prepared fi„m HBK293 cells tramtienuy expressing eittrer hRUP 25 or tnR OT 25 
Note the signiflcan, binding of [=H] NA relanve to ^ ^ fomd fa ^ " 

from mock tmnsfected ceils or in the presence of an excess of non-labeled nicotinic acid 
(200pM). 

Radioligand binding was done as fofiows. Media waa removed from cells grown in 
emtin-eleimerstablymuansienttyunnafeoted with negative contiol (empty plasmid, o, with 
me mdrvtdual receptors hRUP2S, mRUP25, rRUP2S and cells were somped and 
homogenized in buffer containing , 5mM HEPES, 5mM EDTA, 5mM EGTA, plus please 
mhtbitora Oeupeptin, PMSF and pepatotin). Membranes warn harvested following 
eentrhugation a, 30,000 X g, 4°C for 30mm. Membranes were then reauspended and re- 
homogettized in CHAPS binding buffer(50mM Tris-HCl and 0.02% CHAPS pH 7 4) 
Altouots were token for protein analysis Wn the Bradford protein assay and normalized such 
tat each bindingreaction contained the same amount of membrane protein (2 5 - 5 0pg). 50nM 
[ H]mcohnic aeid was added to each sample and either buffer (for total samples) or a desired 
amount of non-,abeled compound (a. the same volumes and in the same diluent) was added 
and the reactions were left at room tempentone gently shaking for Ihr. Ftee ligsnd was 
separated from bound ligand via rapid filtration onto a filter. Appropriate sointilan, was 
added to each sample and counted in an appropriate scintillation counter. Date was analyzed 
ustng Excel and PrismGxaph. to some cases radioligand binding was performed using a 
scmtillation proximity assay (SPA) in which case the samples did no, mquto filtration „ r to 
addition of scintilant. 

Example 11 

The Rank Order of Potency of Compounds on hRUP25 Closely Matches That of the 
Pharmacologically Defined Nicotinic Acid Receptor 
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Figure 8 is a table comparing the rank order of potency of various compounds on 
hRTJP25 and the pharmacologically defined nicotinic acid receptor. The potencies at 
hRUP2S derived both by a functional analysis measuring the inhibition of forskolin induced 
CAMP production and competitive radiohgand binding assays, closely match the order of 
potencies of the pharmacologically defined nicotinic acid receptor. 

Example 12 

Nicotinic Acid and Related Compounds Inhibit Isoproterenol Induced Lipolysis in Rat 
Epidimal Fat Derived Adipocytes 

Figure 9A depicts nicotinic acid and related compounds inhibiting isoproterenol 
induced lipolysis in rat epidimal fat derived adipocytes at a concentration of lOuM. P-3-T 
represents 3-tetrazole-5 -pyridine. 

Figure 9B illustrates a nicotinic acid dose-dependent inhibition of isoproterenol 
mduced-lipolysis in rat epidimal fat derived adipocytes. Note the rightward shift in the dose- 
response curves with increasing concentrations of nicotinic acid. 

Lipolysis assays were done following the isolation of adipocytes from rat or human 
The source of fat from rate was the epididymal fat and from humans was either subcutaneous 
or omental. Cells were isolated following collagenase digestion and floatation. An elevation 
of mtracellular cAMP levels and concomitant activation of lipolysis via hormone sensitive 
lipase was accomplished using isoproterenol, forskolin, 3-isobutyl-l-memyl-xanthine (IBMX) 
or a combination thereof at concentrations and times determined empirically and depending 
on the source of tissue. Lipolysis was allowed to continue for the desired time in the presence 
or absence of drug {e .g. nicotinic acid, P-3-T, etc). Data was analyzed using Excel and 
PrismGraph. 

Example 13 

Dose-Dependentlnlnbitionoflsoproterenollnduced-Lipoiysis in Human, 
Subcutaneous-Derived, Primary Adipocytes via Nicotinic Acid and P-3-T 

Figure 10 illustrates the ability of both nicotinic acid and the related compound P-3-T 

(3-tetrazole-5-pyridine) to inhibit isoproterenol induced lipolysis in adipocyte primary 

cultures derived from human subcutaneous fat in a dose-dependant manner. The EC 50 value 

for nicotinic acid and P-3-T were 716nM and 218nM respectively. 



Example 14 

SUMMARY: hRUP25, mRUP25 and rRUP25. 
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Disclosed 
Nicotinic 

Acid 
Receptor 
Sub-Family 

GPCRs 
hRUP25 



mRUP25 
rRUP25 



Expression by 
Adipocytes or 
Adipose 



yes 



yes 
yes 



TABLE C 
Gi-Coupled 
(Lowers the 

Level of 
Intracellular 

cAMP) 

yes 



yes 
yes 



Shown to 
Inhibit 
Intracellular 
Lipolysis 



yes 



Agonist 



yes 
yes 



nicotinic acid; 
nicotine; see 
Figure 8 



nicotinic acid 
nicotinic acid 



Example 15 

Rodent Diabetes Models 

been deve oped. Genebc models snob as db/db and ob/„b [see Diabetes (1982) 3M-6] ffi 

dtsea* and for testing ^ compomds 32:83^38.^ 

Rep ^ es ^ab (1994) 46:1-57]. The homozygous animals, C57 Bl/KsJnft/db nuce^ 

* Jackson Ubora^ are obese, bypergiycemie, bypeHnsnbnemio and n^T 
reastan, (3 Cm Invest (1 990, 85:962-967], whemas heterozygotes am ,ean and 

ZfoT ^ b " ledh/ ' lb ™° dd -— ~ydeve,op msumrnpema^age,, 
feamm common* observed in Ute stages of bnman type 2 diabetes wben sogar .eve ls I 

^pounds of me present invent are tested for aenvit.es Ending, but not ^ „ 
lowermgof^asmaglncoseandtrigjycertdea. Zncte (fa/fa) rat5 are severe,y obese 

EZT^T ^T^^ Diabete (1982) 31:1 ^ E Diabetes 

Memms, HRaflonandD Porte, 3r, Eds [Hsevier Science Pn Wishillg c„, New Yorl ^ rf 4 

(.990 88:78061. Tnbbyflub/btb) mice are characterized by obesity, modemte insnlin 
~dt] h ^>^[Co 1 emane.a 1 ,Heredi^ , 

^^tmvcnnonenoompaasesmeaseofoomponndaofmeinventionfor 
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models, in humans with type 2 diabetes or other preferred metabolic-related disorders or 
disorders of lipid metabolism described previously, or in models based on other mammals 
Plasma glucose and insulin levels will be tested, as well as other factor, including, but not 
limited to, plasma free fatty acids and triglycerides. 

In Vivo Assay for Anti-Hyperplyremir Activity nfr^ r . nds of thft Tnw ^ 

Genetically altered obese diabetic mice (db/db) (male, 7-9 weeks old) are housed (7-9 
mice/cage) under standard laboratory conditions at 22°C and 50% relative humidity and 
maintained on a diet of Purina rodent chow and water ad libitum. Prior to treatment, blood is 
collected from the tail vein of each animal and blood glucose concentrations are determined 
using One Touch Basic Glucose Monitor System (Lifescan). Mice that have plasma glucose 
levels between 250 to 500 mg/dl are used. Each treatment group consists of seven mice that 
are distributed so that the mean glucose levels are equivalent in each group at the start of the 
study. The db/db mice are dosed by micro-osmotic pumps, inserted using isoflurane 
anesthesia, to provide compounds of the invention, saline, or an irrelevant compound to the 
mice subcutaneously (s.c). Blood is sampled from the tail vein at intervals thereafter and 
analyzed for blood glucose concentrations. Significant differences between groups 
(comparing compounds of the invention to saline-treated) are evaluated using Student t-test. 

Example 16 

Mouse Atherosclerosis Model 

Adiponectin-deficient mice generated through knocking out the adiponectin gene 
have been shown to be predisposed to atherosclerosis and to be insulin resistant The mice 
are also a suitable model for ischemic heart disease [Matsuda, M et al. J Biol Chem (2002) 
July, and references cited therein, the disclosures of which are incorporated herein by 
reference in their entirety]. 

Adiponectin knockout mice are housed (7-9 mice/cage) under standard laboratory 
conditions at 22°C and 5 0 o/ o relative humidity. The mice are dosed by micro-osmotic pumps 
inserted using isoflurane anesthesia, to provide compounds of the invention, saline, or an 
irrelevant compound to the mice subcutaneously (s.c). Neointimal thickening and ischemic 
heart disease are determined for different groups of mice sacrificed at different time intervals 
Significant differences between groups (comparing compounds of the invention to saline- 
treated) are evaluated using Student t-test. 

Example 17 

In Vivo Animal Model For Dyslipidemia and Atherosclerosis 

The utility of the compound of the present invention as a medical agent in the 
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prophylaxis and treatment of a high total cholesterol/HDL-cholesterol ratio and conditions 
relating thereto is demonstrated by the activity of the compound in lowering the ratio of total 
cholesterol to HDL-cholesterol, in elevating HDL-cholesterol, or in protection from 
atherosclerosis in an in vivo pig model. Pigs are used as an animal model because they reflect 
human physiology, especially lipid metabolism, more closely than most other animal models. 
An illustrative in vivo pig model not intended to be limiting is presented here. 

Yorkshire albino pigs (body weight 25 .5 ± 4 kg) are fed a saturated fatty acid rich and 
cholesterol rich (SFA-CHO) diet during 50 days (1 kg chow 35 kg 1 pig weight), composed of 
standard chow supplemented with 2% cholesterol and 20% beef tallow [Royo T et al., 
European Journal of Clinical Investigation (2000) 30:843-52; which disclosure is hereby 
incorporated by reference in its entirety]. Saturated to unsaturated fatty acid ratio is modified 
from 0.6 in normal pig chow to 1.12 in the SFA-CHO diet. Animals are divided into two 
groups, one group („ = 8) fed with the SFA-CHO diet and treated with placebo and one group 
(« - 8) fed with the SFA-CHO diet and treated with the compound (3.0 mg kg 1 ). Control 
animals are fed a standard chow for a period of 50 days. Blood samples are collected at 
baseline (2 days after the reception of the animals), and 50 days after the initiation of the diet. 
Blood lipids are analyzed. The animals are sacrificed and necropsied. 

Alternatively, the foregoing analysis comprises a plurality of groups each treated with 
a different dose of the compound. Preferred said doses are selected from the group consisting 
of: 0.1 mg kg" 1 , 0.3 mg kg 1 , 1.0 mg kg 1 , 3.0 mg kg 1 , 10 mg kg 1 , 30 mg kg" and 100 mg kg" 

Alternatively, the foregoing analysis is carried out at a plurality of timepoints. Preferred 
said timepoints are selected from the group consisting of 10 weeks, 20 weeks, 30 weeks, 40 
weeks, and 50 weeks. 

HDL-Chnlesteml 

Blood is collected in trisodium citrate (3.8%, 1:10). Plasma is obtained after 
centrifugation (1200 g 15 min) and immediately processed. Total cholesterol, HDL- 
cholesterol, and LDL-cholesterol are measured using the automatic analyzer Kodak Ektachem 
DT System (Eastman Kodak Company, Rochester, NY, USA). Samples with value 
parameters above the range are diluted with the solution supplied by the manufacturer and 
then re-analyzed. The total cholesterol/HDL-cholesterol ratio is determined. Comparison is 
made of the level of HDL-cholesterol between groups. Comparison is made of the total 
cholesterol/HDL-cholesterol ratio between groups. 

Elevation of HDL-cholesterol or reduction of the total cholesterol/HDL-cholesterol 
ratio on administration of the compound is taken as indicative of the compound having the 
aforesaid utility. 
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Atherosclerosis 

The thoracic and abdominal aortas are removed into* opened longitudinally along 
the ventral surface, and feed in neutral-buffered formalin after excision of sampte mom 
standard sites in the thoracic and Nominal aorta for histological examination and lipid 
composition and synthesis studies. Afler fixation, the whole aortas am Gained wim Sndan IV 
and pmned on, flat, and digital images are obtained with a TV camera combed to a 
compnterized image analysis system (targe Pro Ptos; Media Cybernetics, Silver Spring, MD) 
to detemune the pementoge of aortic surface involve.. wifc amerosderohc fcsions [Gerrity 

2 TVZZ (198S) 5:413 " 26i which ™ * «— « - 

then entoe,y). Comparison is made between gronps of fhe percentage of aortic snriac 
involved with atherosclerotic lesions. 

Reduction oftheper.entage of aortic surface involved with atherosclerotic lesions on 

tT" ^ 1116 18 " ° f —PO-^aving the aforesaid 

utility. 

Example 18 

//i Htf-a Biological Activity 

SMP004A) 18 used for dnec. identification of candidate compounds aa agonists to hRTJP25 in 
accordance with the following protocol: 

Stably nansfected CHO cella (clone 46) were harvested from flasks via non. 
enzymatic means. The cella were washed in PBS and reauspended to manufacturer's 
Assay Buffer. Livs MlIs were ^ ^ a ^ ^ ^ ^ 

toe ecu concentration waa adjusted to 2x10' ceUs/ml. cAMP atondmda and Detection Buffer ' 
(comprising 2 pCi of tracer [ 125 r|-cAMP (100 nl) to 11 ml Detection Buffer) were prepared 
^^^»-«ndan M w i mn B m m ^^ stoom . c ^ teco ^ 
rdenhfied aa per above (if frozen, tawed a. room tempemtare) were added to their respective 
wells (prefembly wella of a iK-wel, p ,a te ) a, increasing concentmuons (3^ l2m ^ 
assay concenhnbon). To these weUs, 100,000 ceUa in 50pl of Assay Buffer were added and 
flm mrxtore was then teubated for 30 minutea a, room temperature, with gentte shahtog. 
Followmg toe mcubabon, lOOpl of Detection Buffer waa added to each well, followed by 

iTot.#31 (as per manufacturer instructions). 

The biological activities for several representative compounds using the above 
mentioned assay are shown in the table below: 
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Compound No. 


RUP25 (EC S0 ) (pM) 


48 


4.3 


63 


7.9 



The majority of the compounds of the Examples showed activities of at least about 60 

uM. 



Example 19 

General Synthesis of compounds of Formula (T) - Pyrazole Formation: 

To a solution of NaOEt in EtOH (either prepared by the addition of Na or 
commereically available NaOEt; 17.4 mmol; EtOH 20 mL), is added a ketone (15 mmol) and 
diethyl oxalate (2.2 g, 15 mmol) at room temperature. The reaction is heated to 75 °C and 
maintained at the same temperature for two hours. The reaction is cooled to room 
temperature and treated with a solution of NH 2 NH 2 HC1 (1.57 g 15 mmol) in H 2 0 (3 mL). 
The subsequent reaction mixture is allowed to stir at 75 °C for two hours. The reaction is 
cooled to room temperature and concentrated under vacuum The resulting residue is 
dissolved in 2.5M NaOH (10 mL) and heated to 95 °C. After stirring for two hours, the 
reaction is cooled to room temperature and washed with ether (5 mL). The aqueous layer is 
neutralized (pH = 6.5) with 2M HC1 at 0 °C. The reaction is stirred at 0 °C for one hour and 
the product is filtered. The solid is washed with H z O (10 mL) and dried under vacuum to 
afford the desired compound. The product if not a solid can be purified via methods known in 
the art, for example, by column chromatography or HPLC. 

Utilizing the above procedure with 2-hexanone (1.5 g, 15 mmol) gave the desired 
product, as the carboxylic acid after hydrolysis, 1.69 g (67% yield, unoptimized). 

Representative compounds of the present invention: 

Compound 48: 5-Memylsulfanyhnemyl-2/^pyrazole-3-carboxylic acid. 

N 

Compound 48 was prepared using a similar method as described above; LCMS: 517.4 
(3M+H) + , 345.2 (2M+H) + , 173.1 (MH) + , 154.9, 125.1 and 107.0. NMR (400MHz, CD 3 OD, 
ppm): 6.62 (1H, s), 3.63 (2H, s) and 3.3 (3H, s). 



Compound 63: 5-Methoxymethyl-2fir-pyrazole-3-carboxyUc acid. 
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OH 



Compound 63 was prepared using a similar method as described above; LCMS: 469.3 
(3M+H) + , 313.2 (2M+H) + , 157.0 (MH) + , 139.0, 125.1 and 107.1. NMR (400MHz, DMSOd*, 
ppm): 13.2 (1H, br. s), 6.75 (1H, s), 4.45 (2H, s) and 3.3 (3H, s). 

Compound 64: 5-(2-Ethoxy-ethyl)-2i7-pyrazole-3-carboxylic acid. 



Compound 64 was prepared using a similar method as described above; LCMS: 553.5 
(3M+H) + , 369.2 (2M+H) + , 185.0 (MH) + , 167.1 and 121.2. NMR (400MHz, DMSOd* ppm): 
13.1 (1H, br. s), 6.6 (1H, s), 3.68 (2H, t, J= 8Hz), 3.5 (2H, q, J= 8Hz), 2.88 (2H, t, J= 8Hz) 
and 1.15 (3H,t,^=8Hz). 

Compound 65: 5-(2,2-Diethoxy-ethyl)-2Jy-pyrazole-3-carboxylic acid. 



Compound 65 was prepared using a similar method as described above; LCMS: 685.5 
(3M+H) + , 457.2 (2M+H) + , 229.2 (MH) + , 183.0 and 137.0. NMR (400MHz, DMSOd* ppm): 
13 (1H, br. s), 6.55 (1H, s), 4.7 (1H, t, J= 4Hz), 3.6 and 3.58 (2H, qq, 7= 8Hz), 3.44 and 3.42 
(2H, qq, 7= 8Hz), 2.86 (2H, d, J= 8Hz) and 1 .05 (6H, t, J= 8Hz). 

Example 20 

General Synthesis of compounds of Formula (I) - Reductive animation: 

To a 20 mL vial with stirring bar is added 5-formyl-lH-pyrazole-3-carboxylic acid 
ethyl ester (1.19 mmol) and 1,2-dichloroethane (3 mL). An amine (1.19 mmol) is added, 
followed by sodium triacetoxyborohydride (2.37 mmol). The vial is capped with a septum 
flushed with N 2 , and stirred overnight at room temperature. The mixture is added to NaHC0 3 
(10 mL) and extracted with CH 2 C1 2 (3 x 10 mL). The combined organic extracts are dried 
(Na 2 S0 4 ), filtered, and concentrated. The crude product is purified using preparatory-HPLC 
or other purification method known in the art to provide compounds of Formula (I), where R 2 
is not H. The purified product can be hydrolysis, for example, using a manner as described 
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above in Example 19, to give compounds of Formula (T), where R 2 is H 
Step A: Synthesis of N^2-D m ethox^ 

° f * ^ ^ add6d P " tol — ^ °*<**° 03 A g, 385 mmol). 
Wxthout cooling, a rruxture of 2,2^imemoxy-emylamine (36 8 g 350 „ 
(53, mL, 385 mmol) Was added ^ to ^ ^ ^ ^ 
-te to r a gen t Ie reflux . ^ ^ , , ^ ^ _ washed ~* 

g (95/o) of N-(2,2^memox y ^mylM- m emyl-ber 1Z enesulfon a mide 

Step B: Synthesis of N<2,2^ m emoxye m yl)-N-„itroso^tosylamide. 



o M 

o— 




I o ( u 0 r: t, „ ta * Efco 050 ^ — -» «*• 0* .* 

adTZ ^ T 10 ° ° ^ ^ fa - »— «• NaNO, (48.3 g, 70 „ ^ was 
added, and *e reacnon was stinted 2 h at 0 °C, and then 15 h at rt. Salted NaHCOa (350 
ntt) was added, foUowed by soHd NaHCOa unta CO, bubbKng stopped. Ue oJeC 

orgarac rayera were washed ^ NaHC0 3 (2 x 50 ntL), dned (Na 2 S0 4 ) ffltere d and 
concentrated providina 36 4 1 04%-i„fM«, _j- ... '' mBrM > ™ 

P gM.4g(34/„)„fN<2,2^methoxyethyI).N.nita. S o-4-tosylamide 
Step C: Synthesis of 2-Diazo-l.l Ji me thoxy-ethane. 



(2U 8 , 377 raraol). After the KOH disao,ved, to mixture was stirred vigorous* a, 0 - C 

over 15 nun., and stiraed 2 h a, 0 - C . Edter (70 mL) and 2 M KOH (70 raL) J add* ^ 

1 /IT ^ 2 1 " ° ^ further 2 M KOH (70 nd,) waa added to J£ ^ 
sohd, and the Et 2 0 layer was separated Ihe aaueou, ^ 

„ aqueous portion was extracted with Et 2 0 until 

no mora yettow color waa seen in tte organic pbaae. V* eorabined organic exjts ^ 
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1 , 1 -dimethoxy-ethane in ether. 

Step D: Synthesis of S-Dimethoxymethyl-lH-pjo^ole-a-carboxylic acid ethyl ester. 




— O 



The ether solution of 2^-1,1^^^ in ether from the previous step 
was cooled to about -20 °C and treated with propynoic acid ethyl ester (12.8 mL, 126 mmol) 
The reaction was stirred for 2 h at 0 quenched with AcOH (1.8 mL), and _ated to 
afford -27.4 g of 5-dimethoxymeth y l-lH-pyrazole-3-carboxylic acid ethyl ester. 

Step E: Synthesis of 5-formyl-lH-pyrazole-3-carboxylic acid ethyl ester. 



O 

0' 



OHC 




n 

Amberlyst.15 (19 g) was added to a solution of crude 5-*memoxymethyl-lH- 
pyrazoIe-3-carboxyhc acid ethyl ester dissolved in acetone (142 mL) and H 2 G (66 mL) After 
stonng 2 h at rt, the Amberlyst was filtered from the solution, and the filtrate was extracted 
with EtOAc (2 x 100 mL) and concentrated. The concentrate was suspended in benzene (30 
mL) and hexane (120 mL), and stirred 2 h at rt. The precipitate was filtered, washed with 9- 1 
hexanes/benzene, and air-dried providing 5.29 g [25 o/o from N-(2,2-dimethoxyethyl)-N- 
mtroso-4-tosylamide] of 5-dimethoxymethyl-lH- Pyra zole-3-carboxylic acid ethyl ester- LC- 
MS ^ 167 (M-l); >H NMR (400 MHz, DMSO-,,) , 9.97 (bs, 1 H), 7.34 (bs, 1 H), 4.37 (m 
2 H), 1.36 (t, J- 7.06 Hz, 3 H). 



Compound 62: 5-(Benzylammo-methyl)-lH-pyra Z0 le-3-carboxylic acid ethyl ester. 



Q 




To ■ 20 **■ ™* bar waa added S-foHnyMH-pyra^le-S^xyuc acid 

<*yl ester (0.20 g, 1.19 nnnol) and l^ichloroetha^ (3 n*). Benzylannne (0.130 m. 1 !9 
■nmol) was added, followed by sodium Wacetoxybomhydride (0.504 g, 2.37 mmol). Tie vial 
was capped with a septom flushed with N „ md ^ ^ 

m*ure waa added to NaHCO, (.0 mL) and exbacted wift CH,C1, (3 x 10 mL). Tie 
combmed organie exteacts were dried (N^SO.), flteed, and concemrated. The cn.de 
prod™, waa purifted using preparatory-HPLC providing 0.254 g (87 K) of S^benzytantac- 
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methyl)-lH-pyra2ole-3-carboxylic acid ethyl ester LC-MS m/z 260 (M+l); «H NMR (400 
(m,4H),1.21(t,J=7.3H Z ,3H). 

Throughout this application, various publications, patents and published patent 
apphcations are cited. The disclosures of these publications, patents and published patent 
apphcations referenced in this application are hereby incorporated by reference in their 
entn-ety into the present disclosure. Modifications and extension of the disclosed inventions 
that are within the purview of the skilled artisan are encompassed within the above disclosure 
and the claims that follow. 

Although a variety of expression vectors are available to those in the art, for purposes 
of utmzauon for both the endogenous and non-endogenous human GPCRs, it is most 
preferred that the vector utilized be pCMV. This vector was deposited with the American 
Type Culture Collection (ATCC) on October 13, 1998 (10801 University Blvd., Manassas 
VA20110-2209USA)undertheprov^^ ' 
Recogmtion of the Deposit of Microorganisms for the Purpose of Patent Procedure The 
DNA was tested by the ATCC and determined to be viable. The ATCC has assigned the 
following deposit number to pCMV: ATCC #203351. 



